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FOREWORD

This manual has been published for the information, guidance,
and compliance of all personnel engaged in the use, handling,
storage, and/or disposal of radioactive material on this post.
These Radiological Safety Regulations supersede that portion of
the "General Biological, Chemical and Radiological Regulations"
(January 1963) pertaining to radiological safety (part C, pages
30-36) and all other general regulations hitherto in force,
They do not, however, supersede supplemental Building Radio-
logical Safety Regulations unless the latter conflict with this
manual.

The radiological regulations in "General Biological, Chemical
and Radiological Safety Regulations" do not conflict with this
manual but are in an abbreviated form and are for general infor-
mation only.

S
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I. GENERAL

i. REGULATIONS

This manual is issued by the Commanding Officer, U.S. Army Biological
Laboratories, Fort Detrick, Frederick, Maryland. The regulations contained
herein apply to all users of materials and equipment emitting ionizing
radiations. These regulations meet the requirements of the following
statutory codes and regulations:

a. The Atomic Energy Act of 1954 as published in Code of Federal
Regulations: Title 10, Chapter I, Parts 20 and 30.

b. AR 40-414, AR 40-431, AR 40-580, AR 40-582, AR 385-10, AR 385-30,
AR 385-40, and AR 755-380.

2. FORT DETRICK ISOTOPE COMMITTEE*

a. The Fort Detrick Isotope Committee is established to act in an
advisory capacity to the Commanding Officer on all matters relating to the
use, procurement, handling, storage, and disposal of radioactive materials
at Fort Detrick. The Committee shall receive reports from the Radiological
Safety Officer, U.S. Army Biological Laboratories, and review records,
reports, and programs for conformity with the requirements of Title 10 of
the Code of Federal Regulations and AR 40-580. The Committee shall perform
the following functions:

(i) Review and approve, in advance of purchase, proposals for
the use of radioisotopes at Fort Detrick.

(2) Review and make suggestions on special situations.

(3) Act for the Comannding Officer as the authoritative body on
radiological safety rules and regulations.

(4) Exercise veto power by a majority vote over the policies of
the Radiological Safety Officer.

(5) Operate through the Radiological Safety Section to accom-
plish its objectives in accordance with regulations of the Department of the
Army and Lhe U.S. At-omic Enorgy Ccnimssic:i.

* Refer to Special Orders No. 177 dated 31 Oct 196i, No. 60 dated 25 Mar5 1963, and No. 145 dated 18 July 1963.
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(6) Exercise control over and disposal of machines that produce
ionizing radiation and particles for other than diagnostic and therapeutic
purposes.

b. The Committee members shall be appointed by the Commanding Officer
and shall include the Radiological Safety Officer and others as prescribed
in CFR 10, Part 30, paragraph 30.24 d.3.

3. RADIOLOGICAL SAFETY SECTION

The Fort Detrick Radiological Safety Section will perform the following
functions:

a. Represent and act for the Commanding Officer, U.S. Army Bio-
logical Laboratories, on the Fort Detrick Isotope Committee on all radio-
logical matters.

b. Represent the Commanding Officer, U.S. Army Biological Labora-
tories, on all Atomic Energy Commission licensing matters. *

c. Serve as Radiological Protection Officer on the U.S. Army
Biological Laboratories Atomic Energy Commission licenses.

d. Act for the Commanding Officer as staff coordinator in all matters
pertaining to the storage, packaging, handling, shipping, and disposal of
radioactive materials and waste.

e. Formulate and operate a radiological safety program to meet the
requirements of Title 10 of the Code of Federal Regulations, Atomic Energy,
and AR 40-580. He shall be responsible to the Fort Detrick Isotope Committee
for performance of this function.

f. Review all radiological programs and operations at U.S. Army
8i)ligical Laboratories and ascertain that they comply with current regula-
ti.ns and requirements. Recommend appropriate action to the Fort Detrick
Isolope Committee.

g. Act as an advisor and operational officer on radiological safety
for tho Fort Detrick Isotope Committee, maintaining necessary records per-
taining to individual exposure records and inventories of radioactive
ta~teri~l.

h. Direct the procurement of all radioactive materials and ionizing
r~diti )r.-producing apparatus.

i. Receive and distribute all radioisotopes used at Fort Detrick.

0
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J. Maintain current inventories of radioactive materials and
ionizing equipment and their locations.

4. AREA SUPERVISORS

a. A Radiation Area Supervisor will be designated by the branch
chief or other supervisor for each project involving the use of ionizing
radiation (see Section II, paragraph 1). The Radiation Area Supervisor
shall be organizationally in a position to be responsible for the over-all
project and the actions of operational personnel.

b. The duties and responsibilities of the Radiation Area Super-
visor are as follows:

(1) To supervise and ensure that day-to-day radiological
safety practices are carried out by operational personnel within his project
or arep.

(2) To ensure that the rules and recommendations of the Radio-
logical Safety Section are followed and that hazardous conditions are
corrected as quickly as possible.

(3) To report immediately any fire, explosion, spill, theft,
personnel overexposure, loss of control, or any other accident involving
ionizing radiation within his area of responsibility to the Radiological
Safety Office (See Section IV, paragraph 2).

(4) To receive and forward to operating personnel all results
of routine radiation surveys prepared by the Radiological Safety Officeand
to ensure that the recommendations of the survey are carried out.

(5) To ensure that his project is performed within the limits
of the Radiological Program.

(6) To act in liaison between the individual operator and the
Radiological Safety Office.

(7) To furnish information to the Radiological Safety Section
concerning individuals and activities in their areas, especially additions
or deletions from rosters or changes in location or laboratory size.

(8) To be responsible for biological decontamination of the
film packets, where necessary, so as to facilitate "cold" area pickup by
the Radiological Safety Section. Ethylene oxide (carboxiclave) is at
present the only acceptable biological decontamination method for film
badge dosimeters.
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II. RADIOLOGICAL PROGRAMS, SURVEYS AND PROCURFMNT OF RADIOISOTOPES

I. RADIOLOGICAL PROGRAMS

a. Radioisotopes

(1) All operations involving the use of radioisotopes at U.S.
Army Biological Laboratories will have an approved Radiological Program.
Approval must be received prior to the beginning of any radiological
operation or the procurement of radioisotopes and other sources of ionizing
radiation with the exception of medical equipment. The program shall be
submitted for approval to the Fort Detrick Isotope Committee, through
Radiological Safety Office, on a Disposition Form, DA 2496, in triplicate,
and will include the following information:

(a) The division or branch wishing to use or procure
radioisotopes.

(b) The names of the Radiation Area Supervisor and all
operational personnel.

(c) The radloisotope, its chemical and physical form, an.d
the amount of activity (curies) to be used during the experiment as well as
the total amount of activity to be on hand at any one time.

(d) A complete description of the proposed radiological
operations to be performed. Whenever possible, do not include classified
information unless the radiological operations cannot be described without
such information.

(e) The location by building and room number or area in
which the rqdiological operations are to be performed.

(f) A complete list of radiation monitoring and other
,iuipm~nt available for the proposed program (See Section III, paragraph
5 of this publication for further information).

(g) The radiation safety precautions (Section III) to ne
u-,cd in thi proposed program.

(h) The signature of the division chief of the activity to
.,h ich I w reqet tinz ••oency or branch is ass ined.

S
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(2) The radiological program will be approved on the basis of
the SOP and the available equipment and facilities, as well as the radiation
experience of the operating personnel and the responsible investilator.

(3) Appendix A is a sample Radiological Program that may be
used as a guide. It should be noticed that the program includes a Comment
2 for the Fort Detrick Isotope Committee, certifying approval and assigning
a number to the proposed program. Radiological operations shall not begin
until the proposed program has been returned to the requesting agency with
a Comment 3 granting approval for the program.

b. Accelerators, X-Ray, and Other Equipment that Produce Ionizing
Radiation for Nonmedical Purposes.

(1) All operations involving the use of accelerators (Van de
Graaff generators, cyclotrons, betatrons, etc.) X-ray machines, static
eliminating devices, and other equipment that produce ionizing radiation
will be approved by the Isotope Committee prior to their installation and
operation. Approval will be given by means of a Radiological Program
that shall be submitted to the Fort Detrick Isotope Committee, through

Radiological Safety Section, in triplicate on DA Form 2496 and will
describe the proposed operation, including the following information:

(a) The branch wishing to use the machine.

(b) The names of the Radiation Area Supervisor, respon-
sible investigator, and all other operational personnel.

(c) The type of machine to be used, including the oper-
ating characteristics (voltage, amperage, filters, targets) as well as the
manufacturer, model and serial number.

(d) A complete description of the operations to be per-
formed. Do not include classified information unless the operations can-
not be properly described without such information.

(e) The location, by building and room number, in which
the machine is to be installed. A complete floor plan showing adjacent
areas, proposed position of the machine, the console and shielding will
be included.

(f) A complete list of radiaLion monitoring and other
equipment available for the proposed test program (See Section III,
paragraph 5 of this publication for further information).
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(g) The radiation rules and precautions (Section III) to
be used in the proposed test plan.

(h) The signature of the division chief of the activity to
which the requesting agency or branch is assigned.

(2) The program will be approved on the basis of the available
equipment and facilities, as well as the radiation experience of the oper-
ating personnel and the responsible investigator.

(3) The requesting agency shall not begin the described oper-
ations until the proposed plan has been approved and returned to the agency
by the Isotope Committee.

2. SURVEYS O RADIATION AREAS

a. Initial Survey

(1) It will often be necessary for Radiological Safety per-
sonnel to survey and approve sites and areas where radioisotopes or ionizing
radiation-producing equipment or materials are to be used. The purpose of
this survey is to insure that the facilitios are adequate for the proposed
test program, This is particularly true of laboratories or facilities that
are not specifically designed for radiological operations. The survey will
involve checking ventilation systems, filters, hoods, survey instruments
available, waste disposal techniques, flooring materials, types of work
benches, shielding, accessibility by unauthorized personnel, materials used
for walls and ceilings and other pertinent matters.

(2) The initial survey will be made by the Radiological Sfety
Sectior. prior to the approval of the proposed radiological program.

b. Routine Survey

(1) After the radiological test program is approved and oper-
-ýtir-s havo begun, the area or laboratory will be periodically surveyed by
R~di:l•.icbl Safety personnel. These surveys will be made to determine
wh'ý th rh•

(a) Proper shielding is being used and the maximum per-
mis.ibhl radiation dosages are not being exceeded (Section !II, paragraph
2)

(b) Contamination levels arc maintained below those speci-
ti-I in S-.ction III, paragraphs 3 and 4.
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0
(c) The work is Deing conducted in accordance with this

manual and with the approved Radiological Program covering the operation.

(2) Three copies of the findings of this survey will be pre-
pared. The original and one carbon copy will be sent to the Radiation
Area Supervisor, who will sign the original and return it to the Radio-
logical Safety Section. The Area Supervisor will retain the carbon copy
for his own records. The third carbon copy will be sent to the Post
Surgeon.

c. Special Surveys

Special surveys are performed as needed during decontamination,
spills, loss of control, or accidents involving radiation as well as during
particularly hazardous radiological operations. These surveys and their
results are recorded in a log book kept by the Radiological Safety Section.
A written report of the findings of these surveys is given to the Radia-
tion Area Supervisor.

3. RADIOLOGICAL SAFETY INSTRUCTION

The Radiological Safety Section will informally instruct operational
personnel in the safety hazards and procedures for radiological operations.
This instruction is available on request to all personnel actively assigned
to radiological operations.

4. PROCUREMENT OF RADIOACTIVE MATERIAL

A proposed radiological program must be approved (see Section II, para-
graph I) before a request for procurement approval is made.

a. The procurement of all radioactive materials and machines
capable of producing ionizing radiation will be accomplished only with
the prior approval of the Radiological Safety Section. The materials and
equipment mentioned above fall into four general categories with regard
to procurement:

(I) Materials produced by or under the auspices of the Atomic
Energy Commission and requiring an Atomic Energy Commission "Specific
License."

(2) ML-tcrials procurable under an Atomic Energy Commission
"General License."

(3) Other radioactive materials, which include primarily
elements in the naturally radioactive series 'rrdium, thorium, etc.).

0
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(4) Apparatus and equipment capable of, or containing materials

capable of, producing ionizing radiation. This includes X-ray machines,
particle accelerators, certain cathode-ray tubes, electron microscopes, and
many other devices.

b. The procurement of items in all four categories listed above
will be initiated only with prior approval of the program description as
described in Section II, 2, a. Information concerning the procedure for
the procurement of items in the above categories is available from the
Radiological Safety Section.

c. Radiological Safety Section will be notified immediately that
a shipment arriving on post contains radioactive material. Small items will

be delivered to Radiological Safety Section, Bldg. 550, and they will accom-
plish final delivery. Notify Radiological Safety Section immediately upon

receipt of larger items for clearance prior to delivery (see Section VI,
paragraph 2).

5. ISOTOPE INVENTORY AND SHIPMENT

The Radiological Safety Section will conduct periodic isotope inventories

for control purposes, and reserves t'-e right to request periodic reports con-

cerning the use made of the isotopes or equipment. Each Radiation Area Super-

visor should keep accurate records of receipt, expenditure, and relocation of

radioactive materials for which he is responsible. Transfer of materials

between radiological areas is sometimes permissible, but only with prior

approval by the Radiological Safety Section. Transfer of any amount of

radioactive material to unauthorized areas is prohibited. Off-post shipment

of radioactivc material must be cleared through the Radiological Safety
Section to assure conformance with Atomic Energy Commission, Interstate
Commerce Commission, Postal and other shipping regulations as well as with

Radiological Safety inventory requirements.

6 INACTIVATION OR AMENDMENT OF A RADIOLOGICAL PROGRAM

a. Inactivation

(1) Whenever a Radiological Program is to be discontinued or a
radiation area is to be returned to nonradiological use, the Radiological
Safetv Section will be notified in writing by the Radiation Area Supervisor.

Before any of the above actions can take place, the Radiological Safety

Siction will check the program to insure that:

t(a The area is free of all radioactive taaterials and

cortm~ir~nnts



(b) All radiation caution signs and labels are removed.

(c) All radioactive material that is still in the posses-
sion of the user is stored in the radiological holding area or that the
disposal of such material has been properly carried out.

(d) Film badge services are discontinued.

(e) Other pertinent radiological safety matters have
been completed.

(2) Once these matters have been completed, the Radiological
Safety Section will notify the Radiation Area Supervisor in writing that
the area has been cleared and may be returned to nonradiological use. A
radiation area will not be considered as cleared for nonradiological use
until the Radiological Safety notification is received by the Radiation
Area Supervisor.

b. Amendments

Any change in procedure or personnel involved in a Radiological
Program will require that a written amendment to the program be submitted
to the Fort. Detrick Isotope Committee for approval prior to any such change.



16

III. GENERAL RULES AND PRECAUTIONS FOR USE OF RADIATION

1. THE NATURE OF RADIATION HAZARDS

a. Work with radioactive materials or radiation-producing devices
can be accomplished without undue hazard to personncl provided that the
dangers are recognized and the necessary precautions understood and employed.
Basic procedures for the safe use of isotopes and radioactive sources involve
protection against external and internal radiation. Suitable protection can
usually be provided by appropriate combinations of several factors: (a)
planning the activity to use minimal quantities of radioactive materials;
(b) maintaining proper distance between source of radiation and worker;
(c) limiting the time of exposure to radiation; (d) utilizing adequate
shielding between source and worker; (e) handling dusty material in closed
systems; and (f) limiting the spread of contamination caused by accidents.

b. Certain basic facts are generally accepted about the biological
effects of ionizing radiation. It is beyond the scope of this manual to
give an extensive discussion of these effects, but a few of the fundamental
principles are presented to clarify the regulations and precautions that
follow.

c. The biological effects of radiation are primarily due to its
ionizing effect, which may cause injury or death to living cells. Ionizing
radiation penetrates the individual cells and the energy transferred is
high enough to cause changes in the cell physiology, to the extent that
serious injury or even death may result. Obviously, if enough of the cells
are injured or killed, serious impairment of single organs or even of total
body functions may occur.

d. All types of cells and tissues are affected by ionizing radiation.
However, different tissues vary in radiosensitivity and in ability to recover
from radiation damage. Those tissues most affected are the blood-forming
tissues, epithelial tissues of the intestine, and the skin and the lens of
the eye. In man the early effects of exposure to ionizing radiation are
the reduction of the number of leukocytes in the blood, erythema, epilation,
inhibition of gamete formation, and capillary damage. The degree of damage
to any particular tissue, however, depends upon the type of radiation, the
method by which the tissue is exposed, and the amount of radiation absorbed.

e. In addition to these early effects, there are marked cumulative
•ffects and late changes. These long-term or cumulative effects have no
detectable threshold area and, as the term implies, are cumulative over the
entire lifespan of the individual concerned. The most important of these
cumulative effects is the genetic damage caused to the reproductive organs.

6s



f. In the field of radiation safety, two basic types of radiation
hazards are recognized: external and internal. The source of an external
hazard may be an X-ray machine, an accelerator, any radioisotope, or other
material or equipment that emits gamma rays or neutrons. Alpha, proton,
deuteron, and beta particles, emitted from accelerating equipment or other
materials, are external Iidzards to a varying degree that is dependent upon
their energy range and source.

g. Even though it may seldom occur that the whole body is subjected
uniformly to external radiation, it is, nevertheless, necessary in the in-
terest of safety to assume that this always takes place and to regard such
an exposure as "total body dose" rather than a "limited body dose." rhis,
however, obviously does not apply when the radiation dose received is
given to the wrist, finger or some other appendage of the body (See Section
V, paragraph 1) while the main portion of the body is shielded.

h, Internal radiation exposures occur when radioisotopes enter the
body by means of inhalation, ingestion, through an open wound or through the
pores of the skin. From the internal dose standpoint, as hradioative
materials are considered a hazard. Materials such as Ra 26Pu and Sr 9 0

are absorbed primarily into the bone, causing injury to the blood-forming
organs. Other radioisotopes may concentrate in different tissues or
organs; for example, 1131 is absorbed primarily by the thyroid. As in
the case of external dosage, symptoms of radioactive injury may occur in
a few days or weeks in severe cases or may not appear for years if small
amounts of radioisotopes have been absorbed.

i. Therefore, it is imperative that persons engaged in laboratorv
operations involving the use of radiolsotopes be aware of the tact that an
internal as well as an external radiation hazard may exist.

2. MAXIMUM PERMISSIBLE DOSE

a. No individual employed at the U.S. Army Biological Laboratories
shall be exposed to ionizing radiation in excess of the limits given in this
publication or in the "Code of FedEral Regulations.",

b. The maximum permissible dose that may be rcceived by a radizti-n
worker for a calender quarter- is givfn in Table T.

"Code ;f Federal Reeulati-os." Title 10. Part 20. paragraph 20 101

November 17. 1960.
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TABLE I. MAXIMUM PKRMISSIBLZ DOSE PER CALENDAR QUARTER

Parts of the Body Exposure, Rems*

1. Whole body; head and trunk; 1-1/4
active blood-forming organs,
lens of eyes, or gonads

2. Hands and forearms, feet 18-3/4
and ankles

3. Skin of whole body 7-1/2

c. Radiation exposures resulting from necessary medical and dental
procedures will not be included in the determination of the radiation
exposure status of any individual except in instances where large amounts
of radiation therapy have been received (Section V, paragraph 4).

d. The maximum permissible dose of any individual less than 18
years of age, pregnant, or not working in a radiological occupation or in a
radiological area will not exceed ten per cent of the values in Table I.

e. No individual in any unrestricted radiation area will be exposed
to ionizing radiation from radioactive material or other sources of radia-
tion in his possession at any level that, if he were continuously present in
the area, could result in his receiving a dose in excess of (a) two millirems
in any one hour, or (b) 100 millirems in any seven consecutive days.

f. A dose rate of 2.0 millirems per hour will be the maximum allow-
able in areas where radiation workers are present for forty hours per week.
In any period in which the number of hours of exposure is less or greater
than forty, the limit specified above shall be increased or decreased
proportionately.

g, In instances where the exposure values of Table I are exceeded,
the Radiological Safety Section will investigate the overexposure im.mediately
to ascertain the cause. The individual exposed will be restricted from all
work involving ionizing radiation until his average exposure is below the
tolerances given in Table I, and will be treated under the provisions given

q• --ti,, IV. para.,:rqph 3. of this pullic.t

"Roentgen Equivalent for Man (See Glossary).

0



h. To insure that maximum permissible exposure levels are not
exceeded, the Radiological Safety Section will perform routine radiation
area surveys of all radiological factlities on a periodic basis. Under
certain circumstances, the Radiological Safety Section may require that
a Radiological Safety monitor be present during all radiological operations
(Section II, paragraph 2).

3. MAXIMUM PERMISSIBLE CONCENTRATIONS OF RADIOISOTOPES IN THE ENVIRONMENT

a. Radioisotopes will not knowingly be released to the environment
at Fort Detrick.

b. Normally, radioactive liquids will be disposed of in containers
for liquid radioactive waste (Section VI, paragraph 4).

4. MAXIMUM PERMISSIBLE LEVELS OF RADIOACTIVE CONTAMINATION

a. The maximum permissible levels of radioactive contamination
on hoods, bacteriological cabinets, laboratory hbnches, other working
surfaces, floors and other areas will not exceed the values in Table II.

TABLE II. MAXIMUM PERMISSIBLE CONTAMINATION LEVELS

Type ofRadiation Transferable Activity Total Activity

Alpha 10 dis/min/lO0 cm2 wiped area 300 dis/min/lO0 cma area

Beta-Gamma 500 dis/min/lO0 cm wiped area 0.1 mrem/hr

b. The permissible levels on glassware, tongs, lead bricks, and
other laboratory equipment will be the same as those for working surfaces;
however, it is expected that, in certain instances in which such equip-
ment is to be used over again in radiological operations, contaminated
equipment will be present and is permissible as long as it is stored
separately from uncontaminated equipment, preferably in a properly marked
fume hood or bacteriological cabinet (See Section III, paragraph 8).
The glassware will be labled as being radiologically contaminated and not
to be removed from the laboratory. Table II shall apply to inner working
surfaces of fume hoods or cabinets as well as to laboratory equipment.
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c. To insure that these levels are maintained, the Radiological

Safety Section will perform routine radiation area surveys of all radio-
logical facilities periodically.

5. EQUIPMENT AND INSTRUMENTATION

a. Hoods

A fume hood will be used in all radiological operations in which
there is any chance of air pollution by radioisotopes. The inside surfaces
will be constructed of stainless steel or covered with a strippable paint
for easy decontamination. The air flow into the working opening or window
will have a linear velocity of at least 100 feet per minute and shall not
exceed 200 feet per minute. The hood should be of the Oak Ridge National
Laboratory (ORNL) type with air foils and an approved filter. The filter
will be installed as near the entrance of the hood exhaust as possible to
prevent contamination of the exhaust system.

b. Bacteriological Safety Cabinets Class I and III

For operations where the hazard due to air-borne radioactive
conLamination is great, a bacteriological cabinet will be used. The Radio-
logical Safety Section will determine whether a bacteriological cabinet
Class I or III is necessary prior to beginning operations. The cabinets
shall have a recently changed approved exhaust filter and an exhaust system
capable of maintaining a continuous negative pressure (not less than 0.5
inch water) in the cabinet. The inside surfaces must be easily decontaminated.

c. Filters

Each fume hood and bacteriological safety cabinet, Class I or
III, will be equipped with an exhaust filter which can effectively remove
particles of 0.3 microns or larger. The recommended filter is a fiber web
Mine Safety Appliances (MSA) ultra-air space filter or equivalent.

The filter housing will be labeled with the radiation symbol
and the notice "Radiation Hazard - Contact Radiological Safety Section
(Ext. 7167) before changing this filter."

d. Remot,. Handling Equipment

Pncmote handling equipment such as tongs. forceps. clamps.
mechanical arms, etc., should 'e available Lor radiol)gical uperaticns.

The amount or type will, of course, depend on the amount of activity and
other factors in any radiological operations. Radioisotopes in activity
quantities larger than one or twc microcuries should net be handled with the
hands.

0
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e. Shielding

(1) The Radiological Safety Section will check during periodic
surveys to insure that adequate shielding is used in all radioiogical opera-
tions. The total amount of shielding material that will be necessary will
depend on the amount of activity and the type of radiation involved. In
some instances it may be necessary to construct a "hot cell" or large
shielding barrier to meet shielding requirements. The Radiological Safety
Office will be available for consultation on all shielding problems
encountered.

(2) Some efficient shielding materials for various types of
radiation are listed below:

Radiation Type Shielding Materials

Gamma or X-rays Lead or concrete

Beta Particles Lucite or other plastics
of low atomic number

Neutron Particles Water, paraffin or Barytes
concrete

(3) Alpha particles do not pose a serious shielding problem
inasmuch as they are effectively absorbed in a short distance by the air.

f. Working Surfaces, Floors, and Walls

(1) All working surfaces will be constructed of materials that
are nonporous and resistant to attack by solutions containing radioactivity.
These shall be capable of decontamination with acid or base solutions and
have flush seams or be seamless to simplify decontamination. In general,
stainless steel, tempered glass or plastics of a strippable nature are
usually satisfactory. Bare concrete will not be used as flooring. The
floors will be constructed with a nonporous covering such as stainless
steel, vinyl plastic tile, asphalt tile or heavy-duty linoleum with a
thick wax coating. Laboratories or other areas with wooden floors or
working surfaces will not be used for radiological operations.

:2 1 The walls and ceilings of radiological laboratories shculd,
whenever possible, be constructled of nonporous materials or covered with a
heav' c oating of strippable paint or heavy-duty waterproof paper for easy
decontamin~tior..
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g. Survey and Monitoring Instruments

All radiological operations or laboratories will be equipped
with some type of radiation laboratory monitor or survey instrument to check
radiation levels and check for possible radiological contamination of per-
sonnel or equipment. Type or number of instruments necessary will again
depend on the radioisotope being used, its physical form, the amount of
activity involved, and other pertinent factors. The Radiological Safety
Section will be available for consultation on detection and instrument
problems encountered.

6. PROTECTIVE CLOTHING AND DEVICES

a. In all instances where personnel enter a radiation area where
radiological contamination exists, they will be required to wear laboratory
clothing to prevent contamination.

b. If clothing becomes radiologically contaminated, it will be
placed in a plastic bag, biologically decontaminated by treatment with
ethylene oxide, and the Radiological Safety Section will be notified for
its proper removal and treatment.

c. Personnel working or present in areas or laboratories where air..
borne radioactive contamination exists in activity levels in excess of the
values listed in Appendix B, 10 CFR 20, will be required to wear protective
respirator equipment. The type of equipment needed for different activity
levels is listed below:

Type of Re6pliratory Equipment Activity Levels

Respirators or half-face masks Greater than the values
listed in Appendix B,
10 CFR 20

Full-face masks Ten times the values
Chemox Masks listed in Appendix B,

10 CFR 20

Outside-air-supplied Fifty times the values
masks or equipment listed in Appendix B,

10 CFR 20

d. All respiratr macks that hnvo .- filor- cartrid.o will he

supplied with MSA type H ultra-cartridges or the equivaleal.

S
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e. The Radiological Safety Office will ascertain the amount of
air-borne radioactivity present in any area and recommend the amount and
type of protective clothing or other equipment needed for all radio-
logical operations.

f. The following equipment will be procured by the division con-

cerned for this type of operation:

(1) Protective respiratory masks,

(2) Rubber surgeon's gloves or ceamless plastic disposable
gloves.

(3) Masking tape,

7. RADIATION AREAS

a. A radiation area shall be considered to be any room, building,
enclosure, or open area accessible to petbonnel where radioisotopes and
other sources of ionizing radiation are used and/or stored for a period
greater than eight hours.

b. The following is a list* of types of radiation areas and the0 standards to be used in determining each type:

(1) "Radiation Area" shall mean any area accessible to per-
sonnel in which the radiation dose rate is such that a major portion of the
body could receive in excess of five millirems per hour.

(2) "High Radiation Area" shall mean any area accessible to
personnel in which the radiation dose rate is such that a major portion
of the body could receive in excess of 100 millirems per hour.

(3) "Air-Borne Radiation Area" shall mean any qrea in which
the air-borne radioactivity exceeds the limits prescribed in Appendix B,
10 CFR 20, or where concentrations, averaged over the number of hours
in any week during which individuals are present in the area, exceed
25 per cent of the amounts listed in Appendix B, 10 CFR 20.

(4) "Radioactive Material Area" shall mean any area in which
radioisotopes are present in activity levels ten times the levels that
are specified 1cr caih radiclsotcpu ii Appendix C. 10 CFR 20. cr an': ten
radioisotopes listed in Appendix C, 10 CFR 20 in the activity levels
specified, or more than one hundred times the activity levels specified
for natural uranium or natural thorium, but are below the requirements
for any other type of area.

"Code of Federal Regulations." Title 10, part 20. November 1?, 1960.
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c. All radiation areas will be conspicuously marked or posted with
radiation caution signs of the design described in Section III, paragraph
8, of this manual.

8. RADIATION CAUTION SIGNS AND LABELS

a. All radiation caution signs and labels shall be the conventlutsal
radiation caution colors (magenta or purple on a bright yellow background)
and shall display the radiation caution symbol, the design of which is shown
in Figure l.*

b. All radiation caution signs for radiation areas shall have the

radiation caution synbol and the words:

CAUTION

RADIATION AREA

DOSE RATE AT THIS POINT

IS

c. All radiation caution signs for high radiation areas shall have
the radiation caution symbol and the words:

CAUTION

HIGH RADIATION AREA

DOSE RATE AT THIS POINT

IS

d. All radiation caution signs for air-borne radiation areas shall
have the radiation caution symbol and the words:

CAUT ION

AiR-3OR:XF •UD:CACT2'IrY AREA

DO NOT REMAIN IN THIS AREA

Y, Figure 1: Radiation Symbol Design and CFR Title 10, part 20

paragraph 20.203.
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5 A

SPECIFICATIONS:

I, DIMENSIONS- The standard radiation symbol
has the above ratio of dimension, h' being
any desirable size.

2 COLOR: The standard radiation warning sign color s,
magenta symbol and letters on yellow background,

are specified in AR 385- 30

3. ADDITIONAL INFORMATION: The unused portion
of the sign may be used to display furthur
warnings, such as, 'KEEP OUT, DANGER-
RADIOACTIVE CONTAMINATION, ETC., whenever

such warnings ore appropriate

Figure 1. Standard Radiation S',,.be.
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e. In all radioactive materials areas where the radiation levels

are below the requirements listed for a radiation area, a radiation caution

sign will be used that shall have the radiation caution symbol and the words:

CAUTION

RADIOACTIVE MATERIALS

f. In addition to the preceding requirements, radiation caution

signs may display further warnings such as "Keep Out"; Danger, Radioactive
Contamination"; etc., whenever such warnings are appropriate. In all cases,
the Radiological Safety Section will be responsible for the posting of all
radiation areas.

g. Radiation caution signs or labels will be attached to all fume

hoods, bacteriological cabinets, containers and other equipment that con-

tain or are contaminated with any amount of radioactive materials. These
signs will have the following information printed on them: (a) the radia-
tion caution symbol; (b) the words "Caution, Radioactive Materials;" (c)

the radioisotope involved, if known; (d) the type of radiation (alpha,
beta, or gama) present; (e) level of activity; (f) date of measurement;
(g) the dose rate if any; and (h) the name of the organization that placed
the tag on the equipment.

h. In addition to signs, barricades, ropes, painted lines on the
floor, etc. may be used at the discretion of the Radiation Area Supervisor
or the Radiological Safety Section whenever their use is thoughtadvisable.

i. All sealed source capsules with activity levels greater than
ten times the valves given in Appendix C, 10 CFR 20 will be plainly marked
with a radiation caution tag one by two inches bearing (a) the radiation

caution symbol; (b) the words "Caution, Radioactive Materials;" (c) the
radioisotope; (d) the amount of activity present in the container; (e)
date of measurement; and (f) "Do Not Handle, Notify Military Authorities,
Fort Detrick, Frederick, Maryland, If Found."

j. In addition, all containers used to store radioisotopes of

activity levels in excess of fifty millicuries will be painted a bright

yellow and plainly marked in magenta or purple with a radiation caution

symbol and the words "Caution, Radioactive Materials." The following

information will also be printed or painted on the container: (a) the

radioisotope; (b) the radiation dose rate at the surface of the containers

and at one meter from the surface of the container; and (c) the amount of
activity present in the container.
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k. It is realized that it is impracticable or impossible to tag
sources used in certain special devices. In cases of this nature, either
the container or the device wtll be tagged instead of the source.

i. Tags, signs, and labels may be procured upon request from the
Radiological Safety Section for use in radiological operations.

m. For tagging and labeling instructions for shipment and transfer
of radioisotopes, see Section VI, paragraph 2.

9. RADIATION ALARM AND CONTROL SYSTEMS

a. All high radiation areas and air-borne radioactivity areas
will be equipped to prevent unauthorized entry.

b. In addition, each high radiation area will be equipped with a
control device that shall either cause the radiation dose level to be
reduced below 100 millirads per hour upon entry into the area or will
energize a conspicuous visible or audible alarm signal in such a manner
that the person entering and the operational personnel are made aware of
the unauthorized entry. This requirement is unnecessary if the hUgh
radiation area is set up on a temporary basis for a period of less than
30 days.

10. DECONTAMINATION PROCEDURES FOR EQUIPMENT

a4 Decontamination of laboratory and other equipment as well as
laboratory areas is a problem of fundamental importance to all personnel
engaged in the use of radioisotopes. Constant vigilance to prevent con-
tamination or to limit its spread must be maintained at all times.

b. In cases where biological materials are used, the biological
decontamination or sterilization must be considered and performed before
radiological decontamination.

(1) Equipment and material should be placed in a nonporous
container for autoclaving or ethylene oxide treatment. After proper
bacteriological sterilization, initiate the radiological decontamination.

c. The following are suggested procedures that should be used to
decontaminate small amounts of contaminated laboratory equipment or glass-
ware. However, in the case of any radiation spill or loss of control, the
Radiological Safety Section (Ext. 7167) shall be contacted immediately.
All areas or laboratories involved in a radiation spill will be monitored
and cleared by the Radiological Safety Section before being returned
to normal usage (see Section IV).
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(1) Thorough washing with soap or a strong detergent, using a

minimum amount of water and wiping dry with absorbent gauze, is usually a
good starting point for decontamination of all types of equipment except
electrical.

(2) Should the preceding fail to reduce the activity to the
desired limits after several attempts, the following decontaminating agents
may be tried:

(a) Wood and concrete - sodium versenate, oxalic or citric
acid solutions.

(b) Stainless steel - wash with or i-mmerse in a saturated
sodium dichromate solution containing a few milliliters of concentrated
sulfuric acid or in an agitated solution of three per cent hydroflouric
acid and 20 per cent nitric acid for one hour. Never use hydrochloric acid
on stainless steel. Electrolysis is often successful in decontaminating
alpha-contaminated stainless steel. A mixture of two or three per cent
oxalic acid or a mixture of two or three per cent sulfuric acid should be
used in this procedure.

(c) Black iron, chrome steel alloys, concrete and other

porous materials can sometimes be decontaminated by controlled sandblasting

or grinding. This operation will require special ventilation facilities
to prevent air-borne contamination (See Section III, paragraph 5 and 6).

(d) Electrical equipment should be disconnected, wiped

down with absorbent gauze dampened with decontamination solution, and then
sprayed with trichlorethylene or other solvents and wiped dry with absorbent

gauze.

(e) Glassware should be washed with chromic acid or nitric
acid mixed with detergent solution and rinsed thoroughly.

(3) The amount of decontaminating solution should be kept to
the absolute minimum for all operations to prevent large amounts of liquid
waste from accumulating.

11. PERSONNEL DECONTAMINATION

a. The chief objective in personnel decontamination is to remove
thc rsdioactivity from the body as quickly and safely as possible. First,
rýizDv all ccntaminated clothing and monitor body to specifically locate all

contaminated skin areas. If the ccntamination is confined to a small area,
ki.e hands and forearms) decontamination may be performed in the local
laboratorv area. However, if the body is generally contaminated, the person
involved will be dressed in expendable clothing and taken to the showers. 0



b. Wash contaminated areas thoroughly with soap and water. Dry
skin completely (especially in the case of alpha contamination) before
monitoring. If contamination remains, repeat process. If contamination
is still present after repeating this process the Post Surgeon should be
consulted.

c. Avoid prolonged use of any one method of decontamination
because skin irritation might result and thus impede the success of other
procedures as well as lead to possible absorption of contaminated material
through breaks in the skin.

12. LEAK-TESTING SEALED SOURCES

a. Sealed sources containing radioisotopes that emit beta and/or
gamma radiation will be leak-tested at least every six months by the Radio-
logical Safety Section or designated representative. Sealed sources con-
taining alpha emitters will be leak-tested every three months. The leak
tests will be made on all radioactive sealed sources with activity levels
of greater than ten times the activity levels for the radioisotopes listed
in Appendix C, 10 CFR 20.

b. The procedure used for leak-testing radioactive sealed sources
* is:

(1) A piece of filter paper 4.25 centimeters in diameter is
dampened with water and rubbed over the surface of the source. If this is
not possible, the container or the area where the source has been stored
is treated in the same manner.

(2) The filter paper is then counted for the presence of radio-
active contamination, using a laboratory scaler and a beta-gamma or an alpha
detector.

(3) If radioactive contamination is found, the source will be
immediately impounded by Radiological Safety Section and restricted from
use.

(4) The source will be decontaminated with remote handling
equipment, if it is suspected that the radioactive contaminant is not from
the radioisotope inside the source. The source will be rechecked within
a week to ten days before being returned to the user.

c. In the case of sealed sources containing radium, an additional
test will be made for possible radon leakage. This test will be performed
by placing the source in a container and plugging the end of the tube or
bottle with cotton. After allowing the sour.e to remain in this condition
for 24 hours,. the cotton plug will be removed from the bottle and countedS
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for Ladon daughter products using an alpha detector and laboratory scaler.
If radon daughters are found to be present, the source shall be considered
a "leaker" and impounded.

13. RADIOLOGICAL SANITARY AND OTHER PRECAUTIONS

a. The following precautions should be followed in all radiological
laboratories and test areas to prevent possible personnel injury involving
ionizing radiation in addition to Biological Regulations (January 1963) for
infectious disease laboratories:

(1) Eating, drinking and smoking shall be strictly prohibited
in areas or laboratories where radioisotopes in unsealed form are used.

(2) In handling radioisotopes in unsealed form, rubber suxgeon's
gloves or approved equivalent shall be worn.

(3) Pipetting radioisotopes by mouth or any other operations in
which possible ingestion of the material may occur is strictly prohibited.

(4) All hoods, cabinets, and working surfaces where radioiso-
topes other than sealed sources are to be used should be covered with paper,
absorbent gauze, polyethylene or some other protective covering to help
prevent contamination to these surfaces.

(5) Laboratory clothing (See Section III, paragraph 6) shall be
worn in all radioisotope operations not involving sealed sources.

(6) When personnel move from an area where radioisotopes in un-
sealed form are present to a nonradiation area, or have completed operations
using radioisotopes, they shall first monitor themselves to insure that they
are not contaminated.

(7) Glassware and other equipment used in radioisotope operations
will be carefully monitored and decontaminated if necessary before being re-
turned to normal supply stocks. Excessive amounts of contaminated glassware
and equipment should never be allowed to accumulate.

(8) Care will be taken to mark and segregate all contaminated
equipment and glassware (See Section III, paragraph 8).

(9) Facilities will always be available for the safe storage of
radioisotope stock solutions and contaminated equipment (See Section III,
paragraph 5).



(10) Before embarking on a new operation involving radiolso-
topes, a "dry run" shall be performed to insure that all necessary pre-
cautions are being taken.

(11) Survey meters in good working order shall always be
available for work involving ionizing radiation to monitor both working
areas and personnel.

(12) Caution shall always be exercised when entering a high
radiation area. A high-range ionization-type survey meter shall be used
to monitor the area as personnel are entering to ensure that they will
not be overexposed.

(13) Shielding will be checked by the Radiological Safety
Section prior to the beginnii;• of an operation involving ionizing
radiation.

(14) The storage of food and cigarettes, etc., in arees or
equipment that arc used for radioisotope storage is strictly prohibited.

(15) Wash hands thoroughly at the completion of any operation
involving radioactive materials.

(16) High standards of hygiene and good housekeeping shall be

Smaintained in radiation ateas at all times.

b. Any exception to the preceding precautions taken by any group
using radioisotopes or equipment producing ionizing radiation must first
be approved by the Fort Detrick Isotope Committee in writing. In addition,
the administration of any radioisotope of any activity level to any human
being for experimental purposes is strictly prohibited unless first approved
in uriting by the Surgeon General and AEC.



32

0
IV. ACCIDENTS INVOLVING RADIATION

1. RADIATION SPILLS OR LOSS OF CONTROL

a. The following procedures shall be observed in dealing with a
radiation spill or loss of control at any facility or area at Fort Detrick.

(1) Evacuate all personnel to an area of known safety and
close all entrances into the hazard area to prevent the entry of other
personnel.

(2) If air-borne radioactive contamination is known or sus.
pected, close all portals.

(3) Inform the Radiological Safety Section (Ext. 7167) of the
accident and its location.

(4) Keep all personnel known or suspected of being radioactively
conLaminated confined to one area to prevent furthe- spread of contamination.

b. The Radiological Safety Section will immediately dispatch per-
sonnel and necessary equipment to the scene of the accident and shall perform
the following upon arrival:

(1) Ascertain that all personnel have been evacuated from the
hazard area and insure that entry into the hazard area has been restricted.

(2) Monitor all known or suspected radioactively contaminated
personnel and determine the extent of contamination.

(3) Start personnel radiological decontamination operations
immediately (Section IV, paragraph 4).

(4) Reevaluate the hazard area to insure that its limits have
been properly established.

(5) Plan and supervise the decontamination of the area or the
reestablishment of safe radiation dose limits, utilizing personnel furnished
by the division in which the accident occurred. The actual decontamination
or other operations will be performed by these personnel.

(6) Monitor all areas where decontamination or other operations
have been completed to insure that a radiological hazard no longer exists
and clear all areas to be returned to normal usage.

0
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(7) The Radiological Safety 'Section will investigate the cause
of the accident and advise the Radiation Area Supervisor on precautions to
be taken to prevent a recurrence of such an accident.

(8) The Radiological Safety Section shall report the incident
as required by Section IV, paragraph 5 of this publication.

2. FIRES OR EXPLOSIONS INVOLVING RADIOISOTOPES

a. When a fire or explosion occurs involving radioisotopes or an
area or laboratory at Fort Detrick in which radioisotopes are used, handled
or stored, the proper damage control office will be called and the Radio-
logical Safety Section will be notified immediately (Ext. 7167).

b. All damage control equipment and personnel will be monitored
by the Radiological Safety Section personnel before being permitted to
leave the scene of the incident if radioactive contamination is present.

c. All damage control personnel will be equipped with the necessary
dosimetric (See Section V, paragraph 1) and protective (See Section III,
paragraph 6) equipment.

d. If it is known or suspected that damage control or other per-
sonnel in the area have been radiologically contaminated or overexposed to
ionizing radiation, they will be treated under the provisions of Section
III, paragraph 11, Section IV, paragraph 3, and Section IV, paragraph 4 of
this publication.

e. The following responsibilities will be assumed in regard to

fires or explosions involving radioisotopes:

(1) Fire Department will:

(a) Be thoroughly familiar with the location of all "High
Radiation Areas," "Air-borne Radioactivity Areas," and "Radiation Areas,"
and be able to recognize all radiation caution signs and be able to under-
stand their meaning.

(b) Notify the Radiological Safety Section of the location
of any fire involving radioisotopes.

(c) Wear and enforce the use of dosimetric and protecti--

equipment by damage control personnel.

(2) Military Police and Security Guard will:

(a) Notify the Radiological Safety Section personnel Z' sny
radiation accident during nonduty hours,
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(b) Be thoroughly familiar with radiation caution signs and

understand their meaning.

(c) Support Radiological Safety Section in minimizing the

exposure of personnel to radiation hazards.

(3) Post Dispensary will:

(a) Be thoroughly familiar with radiation caution signs and
understand their meaning.

(b) Wear necessary dosimetric and protectivu equipment as
instructed by Padiological Safety Section,

(c) Observe special precautions and procedures prescribed
by the Post Surgeon and the Surgeon General in handling radiologically
contaminated casualties.

(4) Radiological Safety Section will:

(a) Keep the Fire Marshal informed on the location of all
"High Radiation Areas," "Air-borne Radioactivity Areas," and "Radiation
Areas ."

(b) Furnish dosimetric and protective equipment to all 4
damage control personnel and police as required.

(c) Keep Military Police Radio Room informed on the tele-
phone number and personnel to be notified should s fire or explosion occur
during nonduty hours,

(d) Bring necessary radiation protection equipment to the
scene of the incident.

(e) Recommend patrol lines to restrict the area from per-
sonnel entry following the incident, but only on the basis of the radiation
hazard involved.

(f) Report the incident as required by Section IV, para-
graph 5, of this publication.

3. OVEREXPOSURE OF PERSONNEL TO IONIZING RADIATION

a. External Exposure

(1) In the event of a known or suspected external exposure of
any individual at Fort Detrick to ionizing radiation in excess of the maximum
permissible limits given in Section III, paragraph 2, Table I, of this
publication, or if a dosimetric device worn by any individual indicates that
he has received an overexposure, the Radiological Safety Section will be
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contacted immediately (Ext. 7167). All such reports of overexposure will be
immediately investigated by the Radiological Safety Section, and a determina-
tion of the validity of the overexposure incident made.

(2) The individual involved will be taken to the Post Dispen-
sary for a medical examination and a blood count. The individual will return
to the Post Dispensary for three consecutive days for a blood count and
every week thereafter for a period of three consecutive weeks. The indi-
vidual concerned will not be cleared by the Post Surgeon to return to work
involving ionizing radiation if his average total body exposure for a given
quarter period is above the maximum permissible dose shown in Section III,
paragraph 2. For example: if an individual receives total body dose of 1.1
Rems for a period of one day, he will not be cleared to return during the
quarter to work involving ionizing radiation if his average total body dos-
age in the quarter (iocluding the 1.1-Rem dose he received in one day) is
over lk Remo. (Note: This would require a report to AEC through channels.)

b. Internal Exposure

(1) For the purposes of this publication any ingestion, inhala-
tion, or absorption of radioisotopes will be considered an emergency poison-
ing case and will be treated as such. In the event that an individual has
ingested, inhaled, or absorbed any amount of radioisotopes, the Post Dispen-
sary (Eyr. 4159) and the Radiological Safety Section (Ext. 7L67) will be
contacted immediately. The Post Dispensary and the Radiological Safety
Section will investigate the incident at once. Radiological emergency
fitst aid will be administered as necessary (See Section IV, paragraph 4),
The Medical Officer in charge at the Post Dispensary will be informed of
any radiological first aid treatment that has been administered.

(2) Upon evaluation of the incident, the Radiological Safety
Section will report all information on the exposure to the doctor in charge.

(3) Medical examination will be made in any case in which an
internal exposure is either known or suspected, and blood CowiLS taken for
three consecutive days following the incident and for three consecutive
weeks at weekly intervals. During this time, the individual will be utilized
elsewhere, according to his physical ability, where his work will not in-
volve exposure to ionizing radiation.

(4) Where instances of internal exposure are indicated, arrange-
ments for bio-assay will be made (See Section V, paragraph 3) to determine
tho body burden of radioisotope received.

c. Clinical Management of Overexposure

In all incidents of external and/or internal overexposure to
ionizing radiation, the Post Sureeon will be responsible for the clinical
management of the case.
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d. Such exposures will be reported under the provisions of Section

IV, paragraph 5.

4. RADIOLOGICAL FIRST AID

a. In the event of an internal exposure due to the entrance of
radioisotopes into the body, the following radiological first aid procedures
should be used prior to the arrival of medical personnel fur the type of
exposure listed;

(1) Ingestion

Individuals accidentally swallowing material containing
radioactive isotopes will be treated for poisoning to remove the maximum
amount of material as quickly as possible. It is of prime importance to
obtain immediate medical attention for the victim. Until direct medical
supervision has been obtained it is recomiended that vomiting be induced.
Gentle stroking or touching the throat with the finger or tongue depressor
will aid vomiting when the stomach is full of fluid. Remove individual to
the biologically clean side of building as soon as possible. If an emetic
is required, give sodium chloride (table salt) 15 grams (one tablespoon)
in a glass of warm water. One to three teaspoonsful of powdered mustard
in a glass of warm water can also be used. An emetic should not be given
after poisoning by corrosive acids or caustic alkalies nor should it be
given if the victim is vomiting.

(2) Inhalation

The following is suggested if air-borne radioactive isotopes
are inhaled: Material from the nasal passages should be removed with Q-Tips.
Irrigating nasal passages by sniffling dilute salt solution (k t~aspoon of
salt in a glass of lukewarm water) up the nose will remove particles.
Gargling with dilute warm salt solution is also recommended. The use of
nasal irrigation should be avoided unless under medical supervision. Removal
of the remainder of foreign material in the respiratory tract should be
performed under the direct supervision of a qualified physician.

(3) Cuts and Punctures

Individuals cut by broken glassware or injured with hypo-
dermic needles, etc., that are contaminated with radioisotopes should wash
the wound immediately under a strong jet of water. The injured person will
imrediatply contact the Post Dispensary and Radiological Safety Section and
be considered as having an internal exposure (see Section IV paragraph ,).

0
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(4) Skin Contamination

If the mothod recommended in Section III, paragraph 11, of
this publication proves ineffective in skin decontamination, the case will
be referred to the Post Surgeon.

5, RADIOLOGICAL ACCIDENT REPORTS

a. When radioisotopes or sources of ionizing radiation are involved
in a fire, explosion, theft, loss of control, spill, overexposure of per-
sonnel, or any other type of accident at Fort Detrick, the following agencies
will be contacted as required by regulation in the manner prescribed below.
In all instances where reports must be submitted or notification made to the
Atomic Energy Commission, the Surgeon General or any other agency, these
reports and notifications will be prepared by Radiological Safety Section.

b. Radiological Safety Accident Reports

(1) In all instances of fire, explosion, theft, spills, loss
of control, personnel overexposure, or any other accident involving radio-
isotopes or ionizing radiation, the Radiological Safety Section shall be
notified immediately by telephone (Ext. 7167).

(2) In all instances in which personnel are overexposed to
ionizing radiation, a written report in triplicate will be submitted to the
Radiological Safety Section (in addition to the telephone notification)
within 24 hours after the overexposure has occurred, This report will be
prepared by the Radiation Area Supervisor named on the Radiological Test
Program involved and will contain the following:

(a) The name and location of the organization where the
overexposure occurred.

(b) The Radiological Program Number assigned to the
project.

(c) The name of each individual who received an over-
exposure.

(d) The source of the ionizing radiation and if radioiso-
topes are involved, the element, chemical and physical form, and the activity
level.

(e) A brief resume of how the overexposure occurred.

(f) Corrective steps that will be taken to prevent a
recurrence of the incident.0
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(g) A signed statement (in duplicate) from each individual
who received an overexposure, relating his actions prior to and after the
exposure. This statement will be filed with the individual's exposure
record, which is kept in the Radiological Safety Section (See Section V,
paragraph 1).

c. Atomic Energy Commission Accident Reports*

When radioisotopes that are licensed by the Atomic Energy Com-
mission are involved in a fire, explosion, theft, spill, personnel over-
exposure or loss of control, the incident will be reported to the Radio-
logical Safety Section, who will notify the Atomic Energy Commission in
these instances and using the following procedures:

(1) In case of the loss or theft of licensed radioisotopes in
quantities and under circumstances such that a substantial hazard exists to
persons in unrestricted areas, the Atomic Energy Commission New York Opera-
tions Office will be contacted immediately by telephone and telegraph.*

(2) Immediate notification by telephone and telegraph will be
made to the Manager, AEC New York Operations Office, of any incident in-
volving licensed radioisotopes that caused or threatens to cause the
following:**

(a) Exposure of any individual to a radiation dose of 25
Rems or more, including radioisotopes that have been taken into the body.

(b) The release of radioisotopes in concentrations that,
if averaged over a period of 24 hours, would exceed 5000 times the values
listed in Appendix B, Table II, 10 CFR 20.

(c) A loss of one working week or more of the operation of
any facilities affected.

(d) Damage to property in excess of $100,000.

(3) The Manager of the AEC New York Operations Office will be
notified within 24 hours by telephone and telegraph of any incident involving
licensed radioisotopes that has caused or threatens to cause the following:**

(a) Exposure of any individual to a radiation dose of five
Rems or more including radioisotopes taken into the body.

+ Code of Federal Regulations Title 10, Part 20.
+ Code of Federal Regulations Title 10. Part 20. para. 20.402 and 20.403.
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(b) The release of radioisotopes in concentrations that,
if averaged over a period of 24 hours, would exceed 500 times the values
given in Appendix B, Table II, 10 CFR 20.

(c) A loss of one day or more of operation of any facilities

affected.

(d) Damage to property in excess of $1,000.

(4) A report shall be made to the Director, Division of
Licensing and Regulation, Atomic Energy Commnission within thirty days of
each incident involving licensed radioisotopes that has caused the following:

(a) Exposure of any individual to a radiation dose of 900
millirems or more, including radioisotopes that have been taken into the
body.

(b) The release of radioisotopes that, if averaged over a
period of 24 hours, would exceed the values given in Appendix B, Table II,
10 CFR 20. A copy of this report shall be sent to the Manager, AEC New York
Operationa Office.

d. Surgeon General*

The Surgeon General will be notified immediately by the Radio-
logical Safety Officer by telephone and later by telegraph after it has
been determined:

(1) That a probable internal exposure has 9gcurrid. I3 the
event that a very hazardouo radioisotope such as H3  Ca'I, Fe 5 Sr 0
y91, 295, Ca1 4 4 pml 4 7, B1210, Ra2 2 6, U238, U233, '226, po 21 0, pu 2 3 9 etc

is involved, the Preventive Medicine Division of the Surgeon General's
Office will be contacted immediately by telephone and telegraph.

(2) That 500 millicuries or more of any radioisotope are
involved in a fire, expl sion, theft or other loss of control.

(3) That fifty millicuries or more of any moderately hazardous
radioisotope such as C1 4 , p 3 2 , Na2 2 , S3 5, C13 6 , etc., are involved in a
fire, explosion, theft or other loss of control.

(4) That five millicuries or more of any very hazardous radio-
isotope such as Sr 9 0 , p,210, Pu 2 3 9 . Th 2 2 6 . etc.. are involved in a fire,
explosion, theft or ether ilss of control.

* AR 40-582. paragraph 5.
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V. DOSIMETRIC NMTiHODS AND RECORDS

1. PHOTODOSIMETRY

a. All personnel present in any "High Radiation Area", "Air-borne
Radiation Area" or "Radiation Area" will wear a film badge during such
occupancy. In addition, all personnel engaged in the use, handling, storage,
or disposal of any amounts of beta, gamma, or neutron-emitting radioisotopes,
combinations of materials or equipment capable of emitting X-rays, or any of
the above types of radiation will be required to wear a film badge during
such operations.

b. The following types of film badges are available upon request:

(1) Body Badge, beta-gamma

(2) Wrist Badge, beta-gamma

(3) Ring Badge, beta-gamma

(4) Body Badge, neutron

c, Lexington Signal Depot, Lexington, Kentucky is responsible for
the development and evaluation of photodosimetric film as well as for
supplying both the film packet and the film holder.

(1) Beta-Camma Film Badges

The film components used in the Dupont beta-gamma film
packet are 550 and 1290. The components are sealed in a light-tight packet
and inserted in a plastic film holder with a "window" and threc gamma filters.

The gamma filters consist of:

(a) 0.040 inch of aluminum

(b) 0.040 inch of copper

(c) 0.30 inch of cadmium and 0.010 inch of tungsten

The beta-gamma film packet sensitivity is given in Table III.
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TABLE III. BETA-GAMMA FILM PACKET SENSITIVITY

Energy, Lowest Readable Dose,

Type of Radiation Kev* millirems

Gamma or X-ray 100 or less 2
Gamma or X-ray 100 to 200 10
Gamma or X-ray 200 or above 20
Beta 300 or above 40

* Key a Kilo electron volt (see Glossary).

The maximum useful range of the film packet for beta, gammna

or X-ray radiation is 1,000 rem.

(2) Neutron Film Badges

(a) The Kodak, Type B, neutron film packet is used for
neutron detection. The packet is essentially energy-independent over a
range from 0.5 to 14 Mev (million electron volt; see Glossary). The packet
contains a paper radiator and a thin aluminum shield and is placed in a
plastic film holder. The film is evaluated by counting the proton rec:oil
tracks, using a dark field illumination and a 900X magnification and permits
reliable readings for dose rates of 100 milliremsor greater.

d. Film badges are issued to all personnel working with radioiso-
topes. The film badges are issued to the individual through the Radiation
Area Supervisor.

e. Film badges for visitors may be obtained from the Radiological
Safety Section when necessary. The Radiation Area Supervisor will be respon-
sible for supplying the names and organization of visitors to Radiologiral
Safety Section, who will record the radiation exposures as required by
regulation.

f. All film badges are changed three times each quarter (two 4-week
periods and one 5-week period).

b. Radiological Safety Section will:

(1) Issue film badges and film badge holders to the Radiaticn
Area Supervisors.

(2) Maintain radiation exposure records for each employee as
required by AEC.

0
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2. ION CHAMBER D0SIMETRY

a. If persons will be present in areas where radiation dose rate
is such that a whole-body exposure of 10 millirem or greater could be re-
ceived in any one hour, they will be required to wear ion chamber dosimeters,
as well as other dosimeters, while in such areas.

b. All ion chamber dosimetric readings will be reported to the
Radiological Safety Section and will be recorded with film badge readings.

c. The following types of ion chamber dosimeters are available
upon request from the Radiological Safety Section:

Dosimeter Type Range

Non-self-reading, gamma 0 to 200 milliroentgens
(limited number)

3. BIO-ASSAY

a. A physical examination will be made in any case in which an in-
ternal or external exposure to ionizing radiation in excess of the maximun
permissible dose is either known or suspected and blood counts taken for
three consecutive days following the tncident and for three weeks at weekly
intervals. During this time, the individual will be removed from his
occupation and placed under the care of a qualified physician. In all
instances of this nature, medical care will be given as soon as possible.
The clinical management of all radiation exposure cases will be the respon-
sibility of the Post Surgeon.

b. Where there is a known or suspected internal exposure of any
individual to radioactive material, a 24-hour urine sample will immediately
be initiated in accordance with AR 40-582.

c. The individual and the urine samples will be transported to
Walter Reed Army Medical Center, Washington, D. C., where all necessary bio-
assay operations will be performed.

d. A report of the findings of the bio-assay will be sent to the
Post Dispensary and a copy of the report will be filed in the personnel
exposure records kept in the Radiological Safety Section (See Section V,
paragraph 5).

e. Any such exposure will be reported under the provisions of
Section IV, paragraph 5, of this manual.

S
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f. Any individual receiving or having a body burden of radioiso-

topes in excess of the limits listed in National Bureau of Standards Hand-
book No. 69 "Maximum Permissible Body Burdens and Maximum Permissible
Concentrations of Radionuclides in Air and in Water for Occupational Ex-
posure" will be removed from an occupation or employment in a radiation
area at the recommendation of the Post Surgeon.

4. RADIATION PHYSICAL EXAMINATIONS

a. Initial Physical Examination

(1) Each individual placed on film badge service will be
required to take a pro-employment radiation physical examination at the
Post Dispensary. The pro-employment physical will consist of the
following:

(a) Examination of the skin for exposed wounds, ulcerations,
or any pre-cancerous condition.

(b) Complete blood count.

(c) Urinalysis and bio-assay for all individuals who
have previously been engaged in the handling of plutonium, uranium, radium,S other radioactive rare earths, or hazardous materials that have not been
hermetically sealed.

(d) Repeat of the complete blood count within 30 days to
establish a normal base line if required by Medical Officer.

(e) Chest X-ray. The Post Dispensary should exempt all
individuals on whom a routine chest X-ray has been taken during the past
year.

(2) Any of the following findings will disqualify an individual
for a radiation occupation or for employment in a radiation area unless
exempted by the Post Surgeon:

(a) The presence of exposed wounds, ulcerations, or pre-
cancerous conditions of the skin.

(b) Total white blood count of less than 5.000 or above
10.000.

(c) Persistently abnormal leukocyte differential count.

(d) Total red blood count below 3.5 million or above 6.5
million,

S
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(a) Any evidence of previous radiation injury (See Section
V, paragraph 5) that is considered disqualifying by the Pubt Surgeon.

(f) A body burden of radioisotopes in excess of 50 per
cent of the amounts specified in paragraph 2.

(g) Any evidence of a chronic or infectious condition of
the respiratory tract.

(h) Any evidence of prolonged or continuing radiation

therapy treatments.

b. Termination Physical Examinations

A termination physical examination will be given all personnel
receiving film badge service upon transfer of duty from Fort Detrick or
inactivation from the service. The examinations will be identical to the
initial examination.

5. DOSIMETRY RECORD SYSTEMS

a. The Radiological Safety Office will maintain a file of radiation
exposure records (DD Form 1141) and of the recommendations of radiation
medical examinations. These records will be used as an inspection check of
operations.

b. The Post Surgeon will keep the medical records pertaining to
individuals that are required by AEC regulations. In addition, exposure
records will be maintained by the Post Surgeon of all personnel currently
receiving any type of film badge service at Fort Detrick, which will list
exposures for a period of ten years under the provisions of AR 40-431 on
DD Form 1141.

c. Film badge exposure results are taken from LSD SC 826, which is
forwarded to the Radiological Safety Section from Lexington Signal Depot,
Lexington, Kentucky, where the photodosimetric film is processed. A copy
of the LSD SC 826 results will be sent to the Post Surgeon by the Radio-
logical Safety Section. The films and reports are sent to and from the
Depot by air mail.

d. In the event that a photodosimetric film indicates an over-
exposure, the Lexington Signal Depot will notify the Radiological Safety
Section by telephone or TWX, according to the severity cf expos,.re. The
Radiological Safety Section will notify the Post Surgeon immediately upon
receipt of communication.

0
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e. In instances where an overexposure is known or suspected, the

photodosimetric film is sent i.cdiately by air mail to Lexington Signal
Depot. The results can usually be obtained within a period of 72 to 96
hours from time of shipment.

i

S

S
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VI. TRANSFER, SHIPMENT, STORAGE AND DISPOSAL OF RADIOACTIVE MATERIALS

1. TRANSFER OF RADIOISOTOPES

a. The transfer of radioisotopes from one radiation area or build-
ing to another will require that the material be monitored by the Radio-
logical Safety Section prior to the transfer. In addition, a Report of the
receipt or transfer of radioactive material will be completed in triplicate.
All copies of the form will bear the signature of the individual receiving
the radi.oisotope. The original copy will be sent to the Radiological
Safety Section immediately after the transfer has been performed.

b. If the transfer of radioisotopes is to involve activity levels
of more than 100 millicuries or more than 10 millicuries in unsealed form,
the transfer will be performed with the assistance of Radiological Safety
Section.

c. If a transfer of responsibility for any radioisotope is made
from one Radiation Area Supervisor to another, the report will be submitted
to the Radiological Safety Section.

d. The transfer within the limits of Fort Detrick of radioisotopes
not packaged to meet ICC specifications or considered hazardous by the
Radiological Safety Section will be escorted by the Radiological Safety S
Section.

e. Radiological material shall be transferred only to those persons
having a valid radiological program to cover the material.

2. RADIOISOTOPE SHIPMENTS TO AND FROM FORT DETRICK

a. Receipts

(1) All receipts of radioisotopes or radioactive material con-
signed to Fort Detrick will be delivered to the Radiological Safety Section
(Bldg. 550). Shipments will be opened by Radiological Safety Section, who
will monitor such shipments prior to delivery to the division or branch
that requested the material.

(2) In addition, all vehicles carrying radioactive materials
into Fort Detrick will be cleared by Radiological Safety Section before
leaving,

0
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b. Off-Post Shipments*

(1) Any shipment of radioisotopes from Fort Detrick will be
monitored during packaging and prior to shipment by Radiological Safety
Section. A written description of the material packaged will be prepared
in triplicate by the division shipping the material and signed by the
radiation area supervisor or his authorized representative. This letter
of description will be in addition to shipping forms required.

(2) In addition to monitoring the shipment, the Radiological
Safety Section will check all radioisotope shipments to insure that they
meet the requirements of Interstate Commerce Commission and the Atomic
Energy Commission Regulations. Table IV lists the maximum external dose
level that is permissible for various types and mixtures of radioisotopes
to be transported beyond the limits of Fort Detrick.

TABLE IV. MAXIMUM EXTERNAL RADIATION LEVELS FOR RADIOISOTOPE SHIPMENTS

Group Maximum Permissible
(ICC) Type of Radiation Radiation

I Radioactive materials that emit gamma 200 mr/hr at surface
rays only or both gatmma and electri- of the package and
cally charged corpuscular rays 10 mr/hr at one

meter

II Radioactive materials that emit 200 mrem/hr at the
neutrons and either or both types surface of the pack-
of radiation characteristic of age or 10 mrem/hr
Group I materials at one meter

III Radioactive materials that emit [0 mr/24 hr at the
electrically charged corpuscular surface of the pack-
rays only; i.e., alpha, betA, etc., age
shielded so that the gamma or X-ray
radiation does not exceed the
maximum permissible radiation

* Agent T.C. George's Tariff No. 13 (ICC Regulations) paragraph 73.391

through 73.396 inclusive.
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(3) All packages of radioactive material to he shipped beyond

the limits of Fort Detrick will be smear-tested by the Radiological Safety
Section prior to shipment, The maximum permissible limits of radioactive
contamination will not exceed those prescribed in Section III, paragraph 3,
Table II, of this manual. All radioactive materials, except hermetically
sealed sources, will be shipped in essentially airtight and watertight con-
tainere to prevent possible leakage during shipment.

c. Escort of Off-Post Shipments

If it is impossible or impracticable to package radioactive
materials in such a way that they meet the specifications of the Interstate
Commerce Commission and/or the Atomic Energy Commission, it is required
that these shipments be escorted by the Chemical Corps Technical Escort
Unit (Edgewood Arsenal, Md.). In addition, the Radiation Area Supervisor
will request a waiver from the regulations from the Radiological Safety
Section.

3, STORAGE OF RADIOISOTOPES

a. Storage facilities for radioisotopes taust be provided by the
using division or branch. Radioactive material will be stored in compliance
to CFR Title 10, part 20, paragraph 20.207.

b. The Radiological Safety Section has a limited storage capability
for radioactive materials.

4. LOCAL DISPOSAL OF RADIOACTIVE MATERIALS

a. The disposal of radioactive materials at Fort Detrick will be
performed by the use of radiological waste containers or by decay wherever
possible.

b. Radiological waste containers are available in two types:

(1) Liquid radiological waste containers will be Pyrex glass
bottles (carboys) of five-gallon capacity. This container will be marked
with a radiation caution symbol (Section TTI; paragraph 8, Figure 1) and
the words "Caution, Radioactive Waste,"

(2) Solid radiological waste containers will be metal G1 cans
in good condition with no leaks and equipped with a metal lid. The drums
and lids shall be tagged with the radiation caution symbol and the words
"Caution, Radioactive Waste."
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c. Radiological waste containers can be obtained from Radiological

Safety Section, Ext. 7167.

d. All radiological waste containers, when filled, will be removed
and replaced with empty containers by Radiological Safety Section upon
request of the responsible investigator, the Radiation Area Supervisorp or
their representative.

e. Radiological waste from biologically contaminated areas will be
properly sterilized before removal to the clean area by the user.

f. All containers will be tagged by the using agency. The infor-
mation on the tag will include the radioisotope or radioisotopes with which
the waste is contaminated, if known. If the radioisotope is unknown, the
type of radiation being emitted will be given.

g. Care shall be taken to insure that only liquid waste is placed
in the liquid radiological waste containers. Solid material will not be
placed in the liquid containers at any time.

h. Animal cadavers containing any amount of radioactive materials
will be disposed of by Radiological Safety Section. Animal cadavers shall
be sealed in polyethylene and placed in solid radiological waste containers.

0 i. Disposal of radioisotopes by storage until the material has
decayed for short half-life radioisotopes will not be performed by the user
unless approved by the Radiological Safety Section in writing.

5. ULTIMATE DISPOSAL OF RADIOACTIVE MATERIALS

The ultimate disposal of radioisotopes and radioactive waste
material at Fort Detrick will be performed under the provisions of AR 755-
380.

0
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APPENDIX A

SAMPLE DISPOSITION FORM AND ENDORSEMENTS: RADIOLOGICAL PROGRAM APPROVAL

File Symbol SUBJECT: Request for Approval of Use of Radioisotopes
THRUI Radiological Safety Section FROM: Ch., A. Div. DATE: COMMENT I

Industrial Health and Safety Division

TO: Fort Detrick Isotope Committee

The following radiological program is submitted for your appeival and
comsuent:

a. ABC Branch wishes: to use S35 for the purpose of studying complex
chemical fractions.

b. The amount of S35 to be used is 1 mc in the form of sulfide in
Ba(OH) 2 solution with a concentration of 0.1 mc/ml.

c. One milliliter of the solution will be mechanically placed on a
planchet and evaporated to dryness with an infrared lamp,

d. This work will take place in Building 1822, Room 240, using a
Class I bacteriological cabinet for the entire operation.

a. Personnel participating in this operation will wear laboratory
whites, surgeon's gloves, and film badges.

f. Two GM survey instruments and smear tests counted in a gas propor-
tional counter will be used to insure that no contamination of the labora-
tory area or operational personnel has occurred.

g. All pertinent rules and precautions given in the Fort Detrick
"Radiological Safety Manual" will be observed.

h. Radiological Safety Section will be notified at least one day
prior to commencement of the radiological operations.

Radiation Area Supervisor: Dr. E. R. Jones

Responsible Investigator: Mr. 0. R. Smith

Operational Personnel: J. R. Lynch

Dr. Emory M. Johnson
Chief, A Division

SAMPLE
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SAMPLE

File Symbol
(Date)
SUBJECT: Request for Approval of Use of RadiolAsotopes

TO: Chairman, Fort Detrick FROM: Radiological Safety Section DATE: COMMENT 2
Isotope Committee Safety Division

The subject radiological program has been reviewed, facilities inspected, and
approval is recommended. Suggested program number 843.

CHARLES A. GLICK
Chief, Radiological Safety Section

File Symbol
(Date)

TO: Ch., A Division FROM: Fort Detrick DATE: COMMENT 3
Isotope Committee

The subject program is designated Radiological Program number 843 and is
approved as written.

DR. JOHN B. BAIEMAN
Chairman, Fort Detrick Isotope Commitice

SAMPLE 0
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GLOSSARY

Accelerator.

A machine or device that imparts kinetic energy to charged particles
such as electrons, protons, deuterons, and helium ions.

Alpha Particle (a).

A helium nucleus, consisting of two protons and two neutrons, possessing
a double positive charge of 9.5 x 10-10 esu and a mass of 4.00276 amu.

Area (Restricted).

Any laboratory, test field, building, or other location accessible to
personnel into which entry is controlled.

Area (Unrestricted).

Any field, laboratory, building, or other location into which entry of
personnel is not controlled or any area used for residential quarters.

* Area (Radiation).

See Section III, Paragraph 17 of this manual.

Atomic mass unit (amu).

One-sixteenth of the mass of one neutral atom of oxygen-16 equivalent
to 0.999728 atomic weight units,

Beta Particle (0).

A charged particle emitted from the nucleus of an atom having a charge
of 4.8 x 10-0 esu, which may be either positive or negative, and a mass of
0.000548 amu.

Bio-assay,.

The clinical evaluation of a radiation exposure to determine the

radiation dose received by an individual.

By-product.

"Any radioactive material or radioisotopes (except special nuclear or
source material) yielded in or made radioactive by exposure to radiation
incident to the process of producing or utilizing special nuclear material."*

* Code of Federal Regulations, Title 10, Chapter I, Part 20.
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Corpuscular Radiation.

The radiation that is made up of particles having a measurable mass

such as alpha and beta particles and neutron.

Curie.

The quantity of a radioisotope required to give 3.7 x 10") disintegra-
tions per second.

Daughter (Decay) Product.

An isotope resulting from the decay of an isotope with an unstable
nucleus. It is formed either directly or as a result of successive trans-
formations in the particular radioactive series. A decay product may be
either a radioactive or a stable isotope.

Deuterons (H).

The nucleus of a heavy isotope of hydrogen containing one proton and
one neutron, which has a positive charge of 4.8 x 10"0 esu and a mass of
2.01418 amu.

Dosimeter.

An instrument usod to detect and measure an accumulated dose of radia-
tion. The term in comnmon usage means a pencil-sized ionization chamber
used in personnel monitoring.

Epilation.

The temporary or permanent loss of the hair.

Erythema.

Reddening of the skin, primarily caused by dilation of the small blood
vessels and other tissue damage.

Electron Volt (ev).

A unit of energy acquired by a charged particle carrying a unit elec-
tronic charge when it passes through a potential of one volt in a vacuum.
It is equivalent to 1.602 x 10- 2 erg.

Electrostatic unit of charge (esu).

That quantity of electric charge which, when placed in vacuum one centi-
meter distant from an equal and like charge, will repel it with a force of
onle dyne (also termed statcoulomb). 0
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Gamete.

A mature germ cell or reproductive cell such as an ovum or
spermatozoon.

Gamma Ray ().

A short-wave-length electomagnetic radiation of nuclear origin with a
range of wave lengths from about lo° to l010a centimeter.

Geiger-Mueller (G-M) Tube.

A gas-filled tube that is operated at sufficiently high voltage to
produce avalanche ionization; used in the detection of radiation.

Geiger-Mueller (G-M) Counter.

A radiation detection instrument that uses a Geiger-Mueller tube and
an associated electonic circuit to determine the number of incidents of
radiation on the tube.

Half-Life.

The amount of time necessary for any particular radioisotope to decay0 to 50 per cent of its original activity level.

Health Physics.

A term for the.branch of radiological science that deals with the
protection of individuals from the harmful effects of ionizing radiation.

"Hot" Cell.

An inclosed area, usually equipped with heavy shielding and remote
handling equipment, that is used for operations involving radioactive
materials having high activity levels.

Ionizing Radiation.

Any electromagnetic or corpuscular radiation capable of producing ions,
directly or indirectly, in the material through which it passes.

Kilo Electron Volt (Key).

One thousand electron volts.
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Leak Test.

A term applied to the testing of sealed sources of radioactive material
to assure that none of the material is epaptng into the environment (See
Section 111, paragraph 12, of this manual).

Leukocytes.

The white blood cells or corpuscles.

Licensed Radioisotopes (Or Materials).

For the purposes of this manual, the term will refer to radioisotopes
that are licensed and controlled by the U.S. Atomic Energy Commission and
shall include by-product materials, special nuclear materialm, and source
materials.

Loss of Control.

When radioisotopes possessed by any user can no longer be controlled or
contained by that user.

Maximum Permissible Dose (MPD).

A dose or exposure to ionizing radiation that is not expected to cause
detectable bodily harm to an individual for any given period of time, in
view of the available knowledge in this field.

Maximum Permissible Exposure.

See Maximum Permissible Dose.

Microcurie (vc.,

One-millionth of a curie, or the quantity of a radioisotope required to
give 3.7 x 10 disintegrations per second.

Micro-microcurie (also called picocurie) (uuc).

I x 10-7' curie or the quantity of a radioisotope required to give
3,7 x 10-2 disintegrations per second.

Millicurie (mc).

One-thousandth of a curie, or the quantity of a radioisotope required
to give 3.7 x I0 disintegrations per second.
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Million Electron Volt (Mev).

One million electron volts.

Millirem (mrem).

One thousandth of a rem.

Milliroentxen (mr),

One one-thousandth of a roentgen.

Natural Background.

See Radiation Background.

Neutron Flux.

The number of neutrons per unit time that traverse a sphere of unit
cross-sectional area centered about the point of interest. The term is
usually expressed in neutrons par square centimeter per second (n/cma / see).

Neutror Particles (n).

0 An elementary nuclear particle with a mass of 1.00898 atomic mass units
that is electrically neutral:

Fast Neutrons.

Neutrons with energy ranges between 10 key and 10 mev.

Intermediate Neutrons.

Neutrons with energy ranges between 0.5 ev to 10 key.

Thermal Neutrons.

Neutrons in thermal equilibrium with their surroundings and those that,
for the purposes of this manual, shall be considered to be in the energy
range betweenO.5 ev and 0.025 ev.

Picocurie (P0.

See Micro-microcurie.

Proton Particle (W).

An elementary nuclear particle with a mass of 1.00759 amu and a positive
charge of 4.8 x 10 1 esu.
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Radiation.

The propagation of energy through space or a material medium in the
form of either electromagnetic waves or corpuscular emission. For the
purposes of this manual the term shall mean alpha particles, beta particles,
gamma rays, X-rays, neutrons, high-speed protons and other atomic particles,
but not sound waves, radio waves, visible, infrared, or ultraviolet light
waves.

Radistion Background.

Radiation detected by radiation detection instruments arising from
cosmic rays, natural radioactivity in the area, or radioactive fallout. In
general, radiation arising from sources other than those under consideration.
This value is not a constant and varies with each instrument and locution.

Radiation Dose.

The radiation delivered to a specific area or volume or to the human
body. It is usually measured by the amount of energy imparted by ionizing
radiation per unit mass at the area or location of interest.

Radiation Dose Rate.

The radiation dose per unit time.

Radioactive Material.

Materials or mixtures of materials that contain unstable atomic nuclei
that undergo spontaneous disintegration in which energy is liberated in the
form of one or more types of radiation such as alpha particles, beta
particles, gamma rays, etc,

Radioactive Decay.

The disintegration of the unstable atomic nucleus by spontaneous
emission of radiation, generally resulting in the formation of new isotopes.
The rate of radioactive decay is usually expressed in terms of half-life.

Radioactive Contamination.

The disposition of radioisotopes or radioactive materials in any place
or on any materials that may constitute a hazard to personnel.

Radiological Spill.

"The accidental release of radioisotopes or radioactive materials in any
place where they are not desired or where they may constitute a personnel
hazard. 0
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Radioisotope.

A species of atom for a given chemical element. It is characterized
by an unstable nucleus that undergoes spontaneous disintegration, re-
leasing energy in the form of electromagnetic and/or corpuscular radiation.
It is usually denoted by the particular chemical element symbol and its
atomic weight.

Roentren W.

The quantity of X- or gamma radiation such that the associated
corpuscular emission per 0.001293 gram of air produces one esu of ion
pairs.

Roentgen Equivalent Man (rem).

The quantity of any type of ionizing radiation that produces, in man,
an effect equivalent to one roentgen of X- or gamma radiation.

Scintillation Counter.

The combination of a phosphor, a photomultiplier tube, nnd the associated
electronic circuits for counting light emissions producAd in the phosphor by
incident radiation.

Sealed Source.

Any radioactive material or radioisotope that is incased in, and is to
be used in, a container constructed in such a manner as to prevent the
leakage of the radioactive material or radioisotope outside the container.

Smear Test.

The detection of removable radioactive materials or radioisotopes. It
is performed by rubbing a small piece of filter paper over approximately
100 centimeters 2 of the surface of some item or area and then counting the
paper in a radiation counter. This test is of a qualitative nature only.

Source Material.

All materials except fissionable material that contain by weight 0.05
per cent or more of uranium, thorium, or a combination thereof, as deter-
mined by the U.S. Atomic Energy Commission.

*
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Special Nuclear Material.

All radioactive materiajl, inciding plutonium, uranium-233, uranium
enriched in radioisotope U2' or U" 5 , which are determined as special
nuclear materials by the U.S. Atomic Energy Commission.

Survey Instrument.

A device used for the detection of radiation or for measuring a
radiation field to determine the dose rate within an area.

Total Activity.

The sum of transferable activity and that radioactive contamination
that cannot be recovered from an area by smear tests.

Transferable Activity.

Radioactive contamination that may be recovered from an area by smear
tests.

24-Hour Urine Sample.

All the urine voided by an individual in a period of 24 hours.

Unsealed Materials.

Radioactive materials or radioisotopes that are not considered to be
sealed sources or sealed sources that are leaking.

User.

An individual, agency, or organization that uses, handles, possesses, or
stores any amount of radioactive material or radioisotopes.

Wave Radiation.

Electromagnetic radiation that is transmitted through a given medium
in wave form. In this manual the term will refer to X- or gamma radiation
only.

Wipe Test.

Set smear test.

X-Rays.

Penetrating electromagnetic radiations having wavelengths shorter than
50 Aiagstrom units and usually longer than gamma radiation. X-rays are usually
produced by bombarding a metallic target with fast electrons in a vacuum.



PART 20-STANDARDS FOR PROTECTION AGAINST RADIATION

Stfaeme~nt of consieidralleuim. In fill) cHivi In rehsumevi to ti~slie i ooico of pr- quires a de~termination of the magnitude
tinily 19117 tile Coummishion sued1,4 the juit lainle ralt inaii. ' iv h av uie beri (if prosious usxlinxurue!. Such a determil-
regtulations in this pourt to q-estaishi tliti in1t Illsliras inIreluiratimi notion in mansy hituistiona may be ex-
standards for protection of licensees. ol Ie iii nihnvuin t fwt, 101311 blow. twinely unoe unnecessarily burdensome,
their employces call the vcovial public Onl May 13,. 1060. the lPrisideuut up. lFrllisuenly, recordt, of previous exposures$
algainst 3iniation ho-e.ards nrixini'i out of proved certaine recommendations which will Ile unavailable or availabie only at
the possesstion or ius of special nlucleair. hilt seen madei UP him by the Federal great lflconvanilonce (nod expense. In
source or byprodctit mnuteiiil u~nder a Radiation Council fir tho suldunee of many' cases pruelijuN occupuational expo-
Iiieuuie Insuced by AEC. Thlese rv:iuin- rurvicele in the extecutive brankch of the sures to sources of Ionizing radiation
lionis a ilolon oiiwu thinesf. preferilso auverunment. Thie niumerical values bi-yond tho Commission's Jurisdiction
lmitations which govern cexuosine ouf contluslaull therein tire substantially thle will saot hte bVon recordced. Hence, In
liertionnel to radiautionalnd voineentra- ewure on that corru'vpozudine values rye- formuilating the following amendments
lions of radioacrtive matierial, concertn- uuiuiiieiuled by the Wfllr in Handubiook 0 IS t huas appeared desIreblo to, permit con.
trnflons of rndionctive milterial whicih irevisedi end those incorporated In tile tinnied Ospo.sUre to the low levels ofi
may be dinvchartied into air osa wiater. (1le. following amsendmensts. radiation speoified In paragraph (ta) of
posal or nadiboactive wsentes: laid limit. 'llie limits on expoisure to riadiation anod 20 101 without regard to previous occu.
tIi levels of iradiation outsilde of iv- concrentrations of rriudiuctivo material iltittioal exposure. The limits estab.
strieted nress. Psiabtilhebr in tile following liamndmenpts Winehd In luaragrruph 'si of 120.101 would

The standrirsut established In the icgu- are basedi upon availtable Information Permit oculuational exposure to the
istion were bocied on those putblishied by concerningi the biological effect. of ex. whole body, gonads and blood-formling
the Notional Committee oil Radiation poernre to radilation from external soures9 orgaiie evcr a period of a year not ax.
Protection In Hanndbooka 52. 'Maximuto and from conncentrations of radioactive ceeding rne-third the annual exposure
Permiesible Amounts of Rladioisotopes In mtruialeua In air and water, The Commis- to radiation previounly piermaitted under
the Hiuman Body anti ilamisians l'eunils. s1in believes thet those limits established thly existing Part 20 regulations. This
ofibie Concentratitns Ill Air and Wiacr." In thle following omeridimenOt provide an rate corresponds also to the average ans.
find itnndlunDok 50. I'vriralsilile Dore appropriate regulatory baxie for protee. rnue exposrure which may be 1kactume.0 from External. Sourcslr of Ioniving Raled- Lich of the health and safety of em. huted under the NCRP and PFRC recoin.
atioma.' ployees and thle public without Imposingc mendattions It is believed likeiy that a1As noted by the Commission in Its undue burdens upon licensed users of good many licensees will prefer to limit
statement publiahed with P'art 20 in the radioactive material, the occupational exposure of their em.
10a10iR. HcelaTss 122 F.t. 548, January lRecomnmended limitsi on exposure, Pioeres to this level rather than un-
20, 1057). "The National Committee on based upon extensive scientillc and tech. dertake thle burden find expense of
Rladtation Protection has under review nical Investigation and upon yeara of determilning Individual previously aceen-
recommendations to limit cumulative experience with the practical problems mulate exposures from piast records.
exposures over periods of years, The of radiation protection, represent a con. In1 aO5 ease where a licensee desires
Commission Is giving consideration to "sesus as to the measures generally dts. to take advantage of any additional ex-
appropriate amendments to its regula. afirable to provide appropriate degrees posure (3 reints per quarter whole body
tions to deal with this cumulative ex. of safety In the situations to which exposure) under the NiCRP and FIIC
posure problem." these mrastures apply. While the nlu- recommuendations, the licensee may do
In January 1957, the NCntP Issued a micrical values for exposure limit. Cs- 50o pursuant to prarsdraph (b) of 1 203101

preliminary statement containing roc. tabliehed tn this regulation provide a of the amendments.
omnmendationx with respect to the maxl- conservative standard of safety, the ins- One of the Problems considered tin
mum Permissible accumulated doste for tore of the problem Is such that lower connection with the amendments con.
occupationai radiation exposures, as well exposure limits would be used It consid- corns persons who for any reason might
as for exp~osurces of the population. ered Practical. At the same time, if receive an exposure to radiation or eon-
These recommendations hiave since been there were sufflcent reason, the use of centrations of radioactive material lon
revised and re-issued as Srt addendum to considerably higher exposure limits In excess of the established limits. Such
National Bureau of Standards Handbook this regulation would rnot have been con- exposure$5 would, of course, be contrary
59. dated April 15, 1958. A complete sidered to result In excessive hazards, to the Commission's regulations and
revision by the NCRtP of National Bureau The Commission recognizes that guides might In appropriate cases be made the
of 3tandards Handbook 52 on "Maximum and recomimendations based Upon theree subject of appropriate proceedings
Permissible Am-anta of Rtadioisotopes In concideratlons cannot be converted into against the Licenses by the Commission.
the Human Body and 16aximumn Per. regulations; without loss of flexibility in Rigid application of the *limits" on ex-
missibic Ccrc nlii'nni in Air and a vplying the recommendations to Indi-. posure might, In some cases, lead to
Water" sias publisb~ i' J inm 1959 in as idual bituati~IiO It Is. l,.-.evvr. ie, nwaaidis fieidvda
new NBS Hatndbook 69. These changes policy of the Commission to msinimizec from employmnent involinirg radiation
were announced by the National Bureau this loss of flexibility both In the tormu- exposiure and conseqiuent periods of un-
of Standards on April 23. 1050. intion of its reirulations and in their employment. The regulatilon, however.

On May 2. 1959. the Commission pub- administration to the greatest extent does not adopt scur an approach. The
lished in tlue Fraresi RcIE5T5:a proposv't compatible with the nature of the prob.- additional risk to an Individual as the
amnenulmenis d-.si.-nvdl to bring the Cam- lem and with cood resulstorY Practice. result of further radiation exposure
mission s rad~ahon protecteon standards Literal applitailiwi of the NCUP and within tieOlmt prescribed In the
into accord wvith tIbmy most recrent rye- Federal Radimilen Councl IFROC stand- asienulmentis is believed to be sufficiently
ornmendaitiongsbiethe 1iCRP. Many ards to indlividuals who nave had prior small that, except In rare3 situations,
comments and sugeestions have been re- occipationl~ exposutre to radiation re- removal from emspioyment After an Ws.
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oldental over-exposure would not be and external raitlation, and Means for whether individuals are being exposed
worranntod. under the anmendmnents, It- calculating 'combined" exposur(,. aire In restricted arem~ to concentrations of
censecli will be required to notify the not sufmelently wall developed for this radioactive material w11*iln the limits
induividual, as %vell as the Commission, to be a workable procedure. As a prac. apecified, no credit shewild be taken for
Of sny exposure to radiation above the tica) matter. It would be rare for an particle size or the use of respirators or
Hlrite established. It should be noted Intlividtul to receive an orvan dose In Fimaliar equipment unles-) approved by
that where an individual recreives radle- excess of the limits recommended bly the the Commission. A paragraph has been
tMon expsosure in excess of the Ilimtsi PRC as at result of "Combined" exposure added to this section specifying the kinds
proscribed for any calendar period (cel. frorn external and inteornal sources. In of Information which should be sub.
endar qutarter Iin thre case of exposlure to ally event, obeservance of the limits onl mitted to the Commission to obtain such
radiation, week hin the caae of exposure Internal exposure andi the limitsi on ex. approvals.
to radioactive inaterial), he musit be re- ternal exposure will reatrict the dose to iei Reference to body burdensi of ra-
moved front further exposulre during the any orgain to o maximum of two times (ioncstive material hIas been deleted from
reniainder of the applicable period, The the valiue recommended by thre Federal I 20.108 and from Appendix B3. Control
regulations require that In determining Mclslation Council. or Iinternatl explosure I% accomplidied In
the accumnulated doae of any Individual The amendments require licensees to the regulation by 1111iting the concentra.
under paraigrnpn (hi of I120.101. lneireI furnish reportsi toi employeea of exposure lions of radioactive materilt In air find
ous over-expoauran must be Included. to radiation end concentrations of water to which employees may be ex-

The amoneumeoitR Include it comisre- radioactive material In excess of the posed. 'Section 20.108 In the emend-
hensitve reclioli of lbs vislues apoccilled limits specified In the amendments. T4- ments provides that In aplpropriate, ape-
In Appendix 13, "ConcentratIons In Air censves aire also reqluired to furnish elite cases the Commnslonit may require
and Water above Naturail Bacueeoiund." periodio expoasure Information to empioy- that bio-aesaai studies be conducted.
T'in values atpuviflesi Ii ithom tblUrs 418e ceri If reqliuestd by lthem. Formsa are In- if)i Chencec have been made Iin the
tihc couteentrationa toi which licennrees corporated In the regulation for record- radiation levels epecilict in paragraph
may expose ltriorsan In restricted areas, or Ing of occupational esposureA and i ai, of I120.202, This paragraph eatab-.
which may be icleased by licensees Intot exposure histories which should be of llu0lsc requireenents cojncerninsg the Use
the environment, withouit specific lip- considerable naselatanco to licensees in of personnel inonitorinli ceiuipmseft, The
provall front the Commission. With re- complying with the regulations end to nlow values are high enough to be Runi-
siseet to most isotopes htaled, the prinel- the Commission Iin its enforcement ceptible of menaurement by pereonnel
pall dif~enrvoec between the valuesl Bet program, mioniioring equipment which Is In gen-
forth Iin the new tables and those con- The adoption of the limits specified In eral usme, At the Rarns time, they are
taineil In Appiendix 13 of the regulation theme amendments should not be con- low onoush to assure that any exposure
p~ublished lIn January 1001 eire a redsae. sidered ais a departuref from the prin- to substiantitil plortions or tile permitted
tion to onie-third of the concentratilons ciple that unnecessary exposure to ion. doses Under the regulatione will ha
of those raildioisetolsr having their prin- Icing radiation should he avoided. recorded.
oipatl effect tmust the esitads or ithe whole The followinit Is a summary of seime tigl seelit 20.2n6 has bseen revised
body I Lo.. thosc uts to which the "whole of the principal differences between the to require that a, copy of the regulations
botly" or the goasads aire considered to be amndmeidnat hct forth below slut the pro- its this part. and of operatinit proetdutres
the criticail o' eansi and losseriner of posed amendment publilahed In May intcorporated no a condition Of applileble
others to contrtol [hi exposure to the lorlp: liceniser be posted or kept nva~liable for
gastrointesitinal triact to 10 reins per year. (i) The table of netutron flux dose examination upon requsist. Itn addithion,

The retductions In the values specified equivalents in paragraph le), 120.4 has 1 20.206 new requires- that employers
In Appentdix HI do not modify the basic been amended to bring It up-to-date p~ost conspieuoualy n new form of poster
approach in Part 30 with respect to levels with values specified In NCRP Hand- Intendedt to isnformn employees of the ro.
of radiation and cotncentrations of radio- book N4o. 63, quitrements In this part, their right to
active materinal in unrestricted areas. tbl Criteria for measiuring concen- request Information conceattinie their
T'he sections limit levels of radiation and trations of radon and Its decay products. exposure to raldiation, and similar
Concentrations of radiloactive material natural uranium, Find natural thoriumn matters.
which may be created in unroStricted have been revised tparagrapias (b) and thi) Changes have been made In the
areas by licensees, without special sat- to) of I120.5). record keeping requilrcment~a (1230.401)
thorleatlon from the AEC. to specified (c) Paragraph (a) of 1 20.102 has to eliminate two of the record forms
low levels. Three levels are believed to been slubstantially revised, Asi published which would have been required under
be auffllclntly low to ptrovide reasolnable below. It will require any licensee who the proposed amendments. The infOr-
assurance that Individuals In unre.- proposes to expose an employee to radia- mation which would have been required
stricted areas will not receive a (lose to tion within the limits of the accumnulated by the deleted forms has been lessor-
the whole bodv in any period of one year dose formula specified In I 20.10tib) to porated in a simplified Form AEC-5.1
In excess of 0.5 rein, Procedures are make reasonable attempts to obtain cc- (to Clarifying revisions have been
incorporated fits (hose sections, as provi- ports of the employee's previous ecetipa- made In I 20 403 pertaintng to reports
ously, sinder which the Commission may tional exposure to radiation, It also to the Commission of Incidents. This
authorize licensees in specific cases to specifies the occupationali dose which section defines Incidents that Moat be
create higher levels In unrestricted areas must be assumed for any calendar quars- reported to the Commission either in-.
where the. circumstanices of the partiesa- ter of occupational exposure to radiation mediatply or within twenty-tour hourse.
liar case are such as to provide reasonable for which the licensee Is tinable te oh- The circumsta~nces under which such re-
assurance that individuals In the itnee- tain such reports. The values specified parts must be furnished to the Coin-
stricted area~s will not receive a dose for this purpose, as to periods after the mission under the following amendments
to the whole body in any period of effective date of these amendments, ha~ve have been redefined so as to makie them
one sear in excess of 0.5 rem, been lowered from 3 rem (whole body ex- conssistent with the revised limits on

Authority is reserved to the Comenis- posure) to I%' rein Corresponding re- epsr ordainetbihdb h
sion in i20 ice to require the furntishing ductitons have been made for other parts epsr ordainetbihdb h
o~f appropatate (00is-oky iervices sitsre cf the budy. The new val1%(s are, thr amendcments.
necessary or desirable in order to deter- same asc the values to which empioyces J,' ihe prs o his ofli proposed
mine the extent of an individual's ex- may be exposed without obtaining recc- ruirs pubiished in May 1959 requiring
posore to eadiotactive material. erds of previous exposure, reports to Individuals of exposure to ra-

The amcend~ment~s do not require 11 id) The provisions in 1 20.103 appii- ilation have beets simplified and re-
censcees to calculate a "combined" ex. cabie to exposure of Individuale to cots. duced. Section 20.404, requiring reports
posure for employees who receive occu- centrations of radioactive material In re- to employees of exposure so radiation
pationRI espeisire to Internal as well as stricted areas have been modified. The upon termintsaion of employment, is now
external radiation. Knowledge of the modifications are for the psurpose of
relative effects of exposure Wo intertnal mnakig it clear that, in determining I Plmis " pweS of 1.he esigist docusent.
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0 ~PART 20-.PROTECTION AGAINST RADIATION

applicable only It the employee requtests a li-week caleondar qIuarter. Since tilo nattor health concernt consist Primailly
such at rep~ort. The provisions in 1 20.400 purpliose of the renitlation lin defininei a of particles of Insolublet uranium, which
have been revised to requilre that aim. i'ili'tdiiti q iurtel' Is Ilittliei to assuliting account for about 90.99 percent of the
ployints be lintilit'i anntuilly of their ex- hat tile exponure of fincivivhnaIg (urlol radionuclides with rosliect to masw, In
Pastille to iidilttfOll ol~y Upo0n request of %i peitod of aipiroxrnateiy 3 m oiths Is beculac equtilibriumn with the daughter
the emplioyee. li fitltiUSI. the pro01t- lestitet to specified amiounts, I 20.341 aIProduct." 'Ihorium.O3tt and Radium-220
siltl has beef' redrasfte'd ho as to elimi- All Is lithtittcli to plermit 3-i-oooth which firc probably Interspersedl In a
nate the netdfil lot enenaes to furnitsh ..catili (tttr qui lers" to sitart ott tiny dlate mutilric withinl tho uranium particle.
this Informiationi to i'ittilalyect In thle ,.Innit January, April. July oil October Ilecrouse of the unique physical and
formi of a r'eport or othevr shoitir floch-. toiler tit']) only oil thle firet o thle chemical state of the mixture of radio.
lannt. Section 2.0 eue:thtie month: anud to permlit 'calendar quar- nuelidei lit uranium ore dust, It does not

lii3400ive "advistha the e'royeo sc i' determoined oit a weekly basis to appear appropriate to use tile retention
lirenge 'avise"the ettioye at uch of ialternating 14-wcek will 12- Watn for pure 'rhorlum-2'J0 as the WWtxII

eximtosirfe Under' tile provisiona. thea n4* ik pleriodsi, rather titan oniy I 3-week fi)r elitaiitlh Initl a limit for ore dust.
Iliceneec nity furnish tile Informttitoit to pteriod,,. Itintler, it appecars deshirabile to u.,Q a,
thle eniptoyee In tiny aippropiriato way, 2. Sectiotn 20.206(c) requnires Fornm tanclo retention time lee the mixture
e.g.. orally, or otherwise. Section 20.405 AIVC-'. (Notice to Employees), to bito based upon the ciuaractei'iatica of the
retains. withnitt stuhstinitial r'iaunr, thle tosteditt In(very e~atabtishment where dust particle in which the radionuclildes
requilremtent that it thtere is anl expostiro licenfed rtix'tItivs tire Carried ott re- are fixed In insoubtile lomt.
of til ndivitiiiciiiti t raiaitiotn or to raioto. e ardeh-s of whether any restricted areas Accordingely. Applendix ''11 note hfts
nactive Inc rlten In exceas of atty limit in which teljl 'ltie rridinoi) polt rtcilon conl- been motliflud by weldiri parnaraph 4 to
tile regulations or, tile aplplicable lorqtise, trot ttettstira exist itt such eatablifitit estattlixit contcentration lmitus which are
tile expositre oust Ito repotlred tboth to ittelt. slome licuriicese hare ptrinted out itteeuficaily applicaible to uranitumn ore
tile Cottutinsivrit and to thle Individual that this re~qoiremeiti Is uliduil, bulrden- dust in air, It Is alnelle In deriving

expsed hoe snceposingof at Notice Iit on- the new limits titat thc retention half.
TheAtoicEnegy ormitior'a restricted aurenat will reullt litt manty enm- life of thre individull ratdionucrlides are

rhegunrlatteiion a0CUPr 0lthrb o ployres not workingt in restricted arenas. governed not by their individual charam.
rputbloithe fll tFU partos 20 ncis herebr. tor evei enitaitet Ili work withi licensed torixtics in the purei chemical shtoe, butt

publialted ~ ~ ~ Il fo tiei~ ss flcrsr iterfil. b~coramiti iterdiesaily conceerned by tile characteristics of the dust parti-
Ingh Into one documentetilt nianinitments an to the applicottility of the ptoster to cles In which the radionticlides tire con-
to the regula111tion to date, including tilte then1 , rIloiVtleel. Since the itpurpmose of tWindti For this purposeO a haif-lifa
amendment mublialieti lii tile FcamrKoAi tilt, Notice III soiely itt awsure thant ait em. of 120 dayx s ux ifed. This foliowsc the
RiiaitEcs en Hepitcotber 7. 1000, and tile ttoy'eo workttijl itt or freiltlettlnim a ro. pri ctice of the International Commors-
erratat publishetd lit tile Feacm9FAt EItaSTIKIt Wticted area wtouldIi, beMade aware of nton on lactioloaliral Protection and the
ottI October 27. 1900. to become effective ltoe Informatton conttatined in thle pooter, National Committee ott Wlidiitiolt Pro-
January I. 1901. 1 20.200C) In ammittird to) require ptost. teetton in usitge a 120 daty half -life for lill

Tile foliitvicep .Vlfseinfti of Consehers- flt Iit xiuchi locaittons asl to assutre thtat insoluitle materials in tile lung except
lion tnas published fn 23 P.R. 13952, l)e. emplsoyees ucorltltto it or firqletttinhl i'- thorium fintd plutonium. Titla problem
ertolmer 30. 19600, in connection tfifi some fitelcted arenec wiil observe the Notice Is tinder xttidy by the Commisstioi fitnd by
further amendiri sic to 10 CFI? 20. sit tile wri to or Irom) work. Uth t'ederuti RadiatIon Council andttilte

vnSpeme? 100thCo tito 3. Secitiot 20 3'ai 141 of tile re-mutit- liit alefiIe shtouldl I cons idered in-

anbIehd Inest tite FEretusi. RKIIIIItRo lion definci "listricted itearitt llsprt terin values petttin; the resulit of such

come effective Janmuary 1, 1001. The its tMe licenetse. Some lirentsees )lave made in ills limits It tile stiidies Ittdicateo
ataetdmntsaer dcipttcd o bingIts reqitetteil earnitcation or the deflitition ta need therefor.amedmetswer dsilne tobrng e stitte(, access is cottorolled to manty areas tnnasntsch as these amenttmentit are

Commission's ratdiatiott protectiont stanid- ahlicht haive Ito relaltiont to rttdioactive intendied to relieve from rather thtan to
arils Into accord Nt0t the Mest recent matutiala. Tile miefliition hoc been Impose restrictions uinder regutlations
rerommendtlunton of the Federal HaIdia- chianged by rtidditng tile hrax ' .for 3tor- currently lin effect anti will not ativersely
deon Cucisel anod ithe Natlonita Cemmnittee poses of protection or litril eld uaIs fron affect the public health aind safety, tile
on IlRadiation Protection and Measure- iexposture to radliationt attd radloitetlee Comnmistion has founid that leeurt) rlltt-4
me tta. Subsequent to publication of thle materials". A eorrest~ondlnilt change haxs tice of proposed rule-toaiking amnd piubic
antendmentso an September 7, 1000. thle heeni Made tn the Iettntltiott of ain unre- procedure thereon lire ulnnecessary slid
Commission htas received several rotal- striteter area lit 12 '.1)3a. 17). rood rlause exists why there amencittennta
mrentstlfrom Interested pairties rextiestlitur 4. The Alppetdlrt "B1" note litt lte talti- shoildr be made effective as of January
clarification and corrections o1 certain l~mittle) sllecItis me tltots of reneral slspit- 1. 1901, the effective date of ipreviously
sections oftilew rrcutatolsn th follow- catbittly for determinfing limtsil for publieted amenutdments to Part 20.
Ins amendments are dlesigned to clarity cotscelttrattolta where there to a mixture OdamotA PRtflO?0Sta
and correct the renutistion in tile follow- lin air or wriiter of more tltst otte radilo- a

ha; oSpe~stiel Itide It %ass toat eotstelnpted that 21 1 Psaryose.
Int recption 10,ý41 of the refitla- Ithese Methods would nettcessarlty applyl 20 2 8,otoý

lion permits licensees to determine cal- fliltudermteI cocetratiton stimits axor- 2(14 Defniion rs.lo

cnder quater either 1) as auccessive n1110 ore (last. The conrenleatior i tmit .,o , u is._
* 3-month cialendar periods startina on rol- tile miturie or rAiltoll littldesqI 20 9 tnverpt moi

January I of a year or -2) os successive uiraniuim ore dust enteulated Ii tsaco~rd- -11 cmuia os
periods of 13 complete consecuttive antre with th'se methodis is inner b%, tt
weeks startoný with tite first Complete factor of shout 4 th~in precious concren- Pcssttsclslw Dices. [oct05. .b

calendar stock of the year Film bitdgC l. iation 110)1: used tor urontunt ole dust.. CO31FC-i-OTtIt.
processors have indicated that niethsd The( urarsium mitt hcet-eecS hove 201,t1 Expos~te or Indirlislg uto Inrdistisa
1) of determiiitnc calTendar quarters t1:eeilonlvd the appticnb~tity of tile Ap- e.tooss

monthly basis wotuld be required to ,tqis t duoe t oit thle li mt toe uaittIiium ore dust Uto- of :an r'c.1s es~

his use on the first day oi esact month. :s due to ttte frietional centributten of tstreted

tttereby restittinta A ItarC influx of badgecs use unusually tote limit for tile ratuhi- 20 104 EitosUrre ot ,s:s.'

to be processed at that time of ttilel(motht nucltide Thmuiirn-2:ie. The limit for 20 tub Psenoesisi ts~ lt; fntC s

with onlty a feic badges during the bat- -Ihlnrtilttt.
3

0 ;s hissed oni a retention tI5¶l,1i'It SICOC.

once of the motith. Tties have Inicatetsd hti-time tn tile lunic of 4 years for ptice 20 t06 ConentC,O tt'ss In fl~uents lo un-

that Inchhlot, -' n deteemtflttg cniedrcle is:'i'im compoundIs However. The- re,1iletld hsessl. qumnsts'rs to also 11tisattistl~oCY 11t Wtat r;ijin-2311 does n01 aippear Iin urailitnoi rei 5c te~o ~g~s~ e.tirr

otiets of filtm badge~s on a two-eseek ca!- stoo ajs pure the: 010 compounods. -,he 20 tOO 0105!. -qrequ.i .t-iitIs St i-

endar basis eouild tiot keep reeserds tor radiolsuciides fit urainium ore dust of asl sces
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ATOMIC ENERGY ClMmiltruloN RULES AND REGULATIONS
VIINC4ITIO51ARY i'toMM2iURM to the reflulationa )n Part 30, 40. or '70 States af America which is an Instru.-

20-201 flroa Of thil, chapter. mentality of thle United Stottes, or any
20.202 Per)sonneitl 01onititring, I90.3 Definitions. (a) As aused III board, bureau, division, service, offce,
20202 05.iIitio slifal. Ine.n and signals3. this par't: men h tmcofficer, Authority. administration. or
20.204 11erpltons front posting relloire. (1 Ac"mnn h Atmi Fncrgy Other establishment In the executive

'I" "Ata 04 8itt 20 nldn bran ch of the Giovernment;200205 Fbelootioss for Iesdloiorthlv materials Atof 1d54 (t8 '-ist 99 Icudneay (Il '.II ndividual" means any humanpatakcigwd Vor Rhibpinent.amn etshrto
20.208 Tanstrurtion of parnitoael; posting of 21 "Airborne ratdioactive inatrlil 01 bul":id.e aeil ~~lOtu

notiers tllo mployees. means [illy radodactivee material dispersed (8 Lers mtia"en ouc
20.207 litoerafl of lIcenjedlya aterbalm. III ltti id,it In tile fill inol dusots, fumes, ma torial, special nuclear material, or by.

WASI~r Dorai miti, vapsois. or' 110500l Product material received. possessed,
2030 (iooralrequremet. I 'Jlyln-).ciut lylatellalI" means Any ""ll. or tronslerred under a ceneral or

20-302 Mlethod fr(lrobanin aprva o radiloactive nat. rlial lescelt Spcial onl. Specife icemiiele Issued)t by the Commission
8030 iltoti oe o dlal,,;l app-e~~ roval at ea r llt'rolal yii'ided In or tonic 18* *1. 111 01rs to tile ro'iillatiolio In this

20.203 Itlspossi by relreho 111)4) IliInitay new. lilloactive byv e'5i)s)ur'L to tile radiationi ellifii ter;
20,04 )h -ptts itililent, to the price'5. of producing Oor (91 "icense" means a licenlse issued
2004flpossi iiy burial Inl Roll, lIPil/hivllf I;lecllkl lI1clesru matlerial; "litter the regulsllatins In Psi) 30l, 40. or

220-05 Trictintlsa of disposal by lochinera. 4 1 ".Ctoiendinr cluncaltar means any 70 of this chapter. "I~censec-" 122cai15
tionl. p1 rino t1'(lI'luleli AlLccr'dting to, either Ithe holder of sucoh license;

tir.cohos. iApITIOTI, ANtD NOTIFICATION of thle lollawing fahtlle(1Isns: ( 10) "Okcclilslllisl (10%o" Inicltudes ex-
20 101Recrdsoffiuveyt, adatin non I 0 Tilte firsl poloelll f atllly year iiisy Isosurti aftanilItlIvidulal to radiation (1i

2 0 it0 ti c o r et i g o f d e t t r y t ' y . b e g ini o 1 0 1 1 f i f t o a y l i s t ' I nI J a n su a r y ; l lo v i d l le I n i It r e s t r i c t e d a re a ; o r i l1 ) I n t i le c o u r s e
10042 1opa I of) to'$leorI .oa tf liletha tilt) hCt,111l, thifnt, flourlllthI pel50lofp (it ioyrnt'tt ill whlichl lila Inltiiiltlil's

200 easte f ini d) or Incide at$, cece Alccordtingily buti~ll ('1ill( til Salel (late tIII c d llen nvlve e'xposurt'e to radiatt~tio:
20 4038 No tmnearto ofIn elr~s Aprill, Julty, ""tI~ Octo~ber, resplc~tivlty, proveided, thant ''rt'culatlansl dose' 6111111
20.404 Ileprtitor !wfamer elintlsyees of ex. 11111 "ast tile fourith pieritd(.tienittd Into0 no)1lt be dctneto ~inc0 ltude ally expoisuro1

P~~~l~~~tIdnk 10rilsilt..15t0y (it tilt) suceedllingl yean, If nee. of An llltllVidlllt to ra~dliation for thle lplr-
20o.402 intilorl, ot ale;,exponures and exces. orhaliy to Complete V, tlree-molitih Illulr- 111100(if medicatl diagnoasis or mc'tlcltg

sive Ilevels ruldt conce'ntration, , te~r. DOinirInq thle first year of ipc o 1,l 0 tlls berally of such Inivtiedual.
20.400 Notice to t)101115'es o 01 pRluilre to meitll0 Of detterinaifltionl iy at lelima1ss, (11) "Person" 1000s110 lit ny Inglivid.

radiation, tile first period fotr thlat year sha11 ll ai8 11wil corprla~tion, partneor' 1ill), nrim, 0s00.
ExcflltqsAlO A11,tlssl n~~tiu~es''a iulCdoif lAly additinntllIi days ill Jillill"IllI catisols, trusat, estatei, public or privateExcl31nots ND AITIOAL KIJU Pll'NeB1'rilale ila h sloirtinit 11111 for tile0 f Ist Iltutltlion. group, Governlment age'oey20.001 ApplIcation. tot etrsloptials. petriod. ohrta ieCarmsin n tld202309 Additional ttei

1
lolreaveintA. lAllinenail te hntl olmsin lySae

r~onIIKTCiIANnr.: 1 20 1a, 1 141 111 (in1tended hi.t' " lllay tllrcllll govtertnment ar 05)1011 or [llyi
Earoctiass not feorth ilmsis at 211 F It. 13853, P[ 2) 30. plitical M11)(101i,101 of any su~ch tloe.20.001 violationst. 1900. ernmeltt or natioinsl, or othter chllyt': nod

AI.Inin A-sll-l'erluliidl (oesrtei 0 113) 'i'c first luerloel IIn a calendrpyat l I111 any legtal sucrcessor, reilreaentltslve.
lil sht Wtt,

1
b0

0 
latlta l~uegrotio. o 12clll~l~te, ~ll.Clllll' caen Ag ient, or Agency of the forcgoing:Applen~dix -aoiitUi U.I~ttein in efkIc thlpete aecootl ocriodil calendair '15' 'Ratllation' Illeallls fitly Or all at

C,,lýltnldso water aovetimitur ofics. ilat' Sleekn , the tilcril 3erlod lii Italendar t10100 rolloing a~lplya Ora na, beahitlll.

AuTuoliett )1 20 1 ~U 20001 issuedl viller year of t3 compllete, conivclive~~ cale~ndar iedecloa lli-pr ~o~l.tlosther atomic patrticies; but 0o1 solundscr. 101, 00l sala) 945, (54 ninlldvltld; 42 UB.C.. weeks: tilt fourth period in A. calendar or radio waves, or Visible. Infrared, or55201. yelarof 12 complete. colucectve enlendar ultraviltlgt
ito~elt:11201 to20.01 apear ~ weeks. Alternatively, the four per)iodis Voe lr10015.t Soe 2.1 t. 21500, excep i t 26 Fhs~la. noy consist of tile first 14 'coniplirte, con- n(1121 "Radioactive material" Inlultldea~ooveit. Nov.tIV coera weeks: theep nex 12eris any such material whether or rnot subJect

Ovccs~il~oltlsuscomplete, consccutive calentdar weeksa: to licensing control by the Commissiont:
Ot20.1 Pal Ptc. IOSI Terecistin the nest) 14 complhlete, consecuO~tive3 cal- 14) "Restricted Areal" means tiny120. Purose.taý he rgulaions entar weeks: sod tite loset 12 comnplete. Arcs Access to which is controlled by tileIn this part vattohlish saticdirdit for pro- ronliocutlee calendar weeks. If at tue licenliee, for pulrposes of prtelctionl oftection a galnot raldiation hayiarts arising 0)1 (1if a calendar year there Arc il)) Ini~~vidusals from~ exposure to radiationouti of activities tunder Ilieenses Issued by clays 1i0t fallin within a ecallillete cal- and radioactive Materials. "1Restrictvd

lilt) Atomnic eoerely commission01 and Ara eniar weekt of that year, such dlays shtuli area" shalil not inciude Any Arteso used
Issued pursuant to the Atorinc Energy bet Inciluied (for plurpoase of this9 part, As residentialn quarters, aitbohugl at serus-
Act Of 19501 08 Stat. 919). i'ltiiln thle lout complete calendar week role room or rooms in at residetin~al

lb) Till, uFc of radioacitetc material or of that year. 1f181 the begIintlriv of any bull~dlog may be set apart as a restricted
othler sources of radiation not licensed calendar year tilere Ore (nays riol faillull Ares;
by thle Commission is noat osubject to tile within a complete calendar wveek or that tAmendedl
regullationis il thisa rt1151. However. it Is yeall' soch daYl shall be Included lioe o
the purpose of the regulations in this p~i~rpses of this part' within lbe last ,rllelilceý I 203, 141 omended bV Rldilai
part to control the Possession. use, And comptlete calendiar week of the previous ire)'r Irn worde * 1 roitero hot sell.
tionsier of licensed mtalerial by any 11- sVA IIuldos too0piit 0Tiito

celisee In such a manlner that exposure dI-iel~li'1,i5C1,, naonaise,,i at 25 y ft. 13032. Dee.
to such material and to radiation from Vio-le' 1 203W14) [lit) A-4~~ed by' odd. 30, 196)0.
such material, whten added to exposures I

0
C seclond .cstecec at 32 I'll 131.13 n-. C ut cllieii nal I

to unlIcentsed radioactiv'e material and uran"Arn Or thorium, 0? any cambino-
I,, ,ilhe. u:,';c,.-d I,,e r,,diizon t40 licerlsee shall ehative the method ob- I0 i ,n ru ntn lce rceia

radiation thierefrom. does riot exceed ihe quArters te lor lui cl p lrt except et01-tCtehof neprct
standards of radiation protection pre at she becinningt of a calendar yesa. ' o un-nnit or mn ere o s rolm. atio
scr:bled in the regutlatlols in this Port. 5, "Comnhiss:,mi mcamfs the Atomico oeofa rnum .to

1 20.2 Scope. The ret',iatleons in this Eneray Cemmmoion Or :1.5 i~llY aulthor. nilim, or c, soy combination thereof.
part apply to alt persons who l-ecelee. lied rcpreselitalives: Source material does riot include special
possess, use or transfer byproduct male- '0' "Goeernment nencny' means any nuclear molerial.
Hill. source Otrierlal. or specie)i nucleair executive departmewl. c'mmnission. !f. lAMended I
material tinder a gencral or specifi li- dependen eib5rnaft rc~rnorat=c. :,se 20 3 a0 

1
1s' otnenled s- "et

cease issued by the Cornmim~lofl pursuant wholly or part:: owned by the United 1`ThilO sýxve 81 217 F). 59006, Jne 22. 191)2.
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PANT 20-PEOTICTION AGAINST NADIATION

(11) "Special nuclear Material" MeNA nsag Is considered to be equivalent to a riurn with the daughters FA. , age. SC
(1) ptutionlun, uranium 2383, uraniumr dose of one rem: Find Raill"Mulched In the isotope 233 or In the file- (1) A dose ofIl r due to X- or gamma--_ ____"oe 825. find any other material which radiation: Aleb.aftI4 'lu1111 e es
the Commission. pursuant to the provi. (2) A dose of I rad duo to X-, gaummas Ma~lysl.1111e40 lIN 111101
slowi of section 51 of the Act, determines or beta radiation; flier~a tls. Xe~s
to be special nuclear material. but does 31Adeof.1aduetnernsinol.hnnoa Wasl Wg.,o,
not lInelude source material; or (ii) any or high energy protonsi; mPil 1555Cm)

m~eia stlfoiaiyenichd y ay f 4) A dose of 0.05 red due to particles Curl"m 115. Perthe foregoing but does not Include source heavier than protons Art. with suffcient re out* IN
mlaterial: energy to reach the lens of the eye:_________

(17) "Unrestricted area" means anyareia access to which Is not controllediby If ItIs more convenient to measure the o.if...................~ 7x~ Me I
the licensee for purposes of protection of neutron flux, or equivalent, than to doe- ...... .. ...... j A'' I5

tomie henetrn os I rds s ..... ......... ..... 1 ))5 0:445Individuals from exposure to radiation terin tentrndsinoss. ... .......... ., 5x1I5-I teen
and radiosetisoi Materials, alid any area provided In subpairaffraph (13 lof this
used for residential quarters, parsisraph, one rem oif neutron radiation I The Iwlan a tlv t ,',lsoliptilloensd lb. donowl.l

[Amendedlmay, for purposes of the regulations In of ijnionem'sres -,Iiiol'I, *- -alole'lOi short rnao-to'
CR~nON 12017) menedthis part, be aessumed to b)0 equivalent "' its5 alo mlliste ,wrin illw!s inn l=aninon s at nolrmll

af~e:10(1)aeddster the to 14 million neutrons per eriusre centi- t t% 4111dI-911C1111K ,10141111tl
"wenry 'are a' by shttuldng 'sfteen 5(1 cileeo meter Incident upon the body: or, If (a Nalural uranium cavd natural

ibs prase fee p rpoe of protection of there cxistis Rumfceirt inform tion to esti. hru.I o upsso h su
Individuais from esulheSocilinut oinistorinsd mate with reasonahle accuracy the a- ltioruns in this partones curi he of natura
radiGoative mnateriasis At 25 F.15, 13963, Dee. proximate distribution In ent01 gy Of the urtoniu IntiC aroecui-fnatural i pedx3c

0. neutroins tliae Incident numbler of nru- )mastesmo 37X1, iitge
ib) Definitions of certain other words trons per squlgare Centimelte'r equivalent Ion meanste cornd fof -3 plX0iitusaand phrases as used in this part are act to one rem rmay be estimated from the is ereodfom U21 lufoloin tabesalsee: hnpatar e 3.7xI0lu dia/ilec from U-234 plus B)) 0,forth In other sections, Inincltudinoloigabe digi/eec from U-235. Also, a curio of

I, ()"Airborne radioactivity area" de- Nel'ss... St's leO D oin"VQ-I r178 natural thoriumt ithorium-riaturai in
nined in 120.203: Appendix B or C) means the aun of13) "Radiation area" and 'high satil I 505 211"dseefo h~Pu .X0

ation area" defined In 1230.202;~ A"Ortir 3.7 die10e dfrome T rmI h'C"'..7x 0
(3) "Personnel monitoring equip. Ninfei .0 "Te SOiev)_ an'l 0:h , IM (2) For the purpose of the regulations

meat deinedin 20.02; 'l'l"'e'l '11n11 CIn this pert, one curie of naturai uranium
141 ~ ~ ~ ~ ~ ~ ~ ~ t "merey de.,e in j,21 lW~l''!I ''~~C-natural in Appendix 0 er CI is equciv.

(5) Units of measulrement of dloae al~""~ ent to 8,000 kilogramasfo 6.010 pounds
(rad, rem r defined in I 20.4; ~ -of natural uranium: and oen curio of

(6) Units of measurement of radio- 'r ni l...........I i ýos'ls' al natural thorium Ishorium-fnetural In
actvit deine in1208, ((Sil.............~5'll'Appendix B or C) Is equivalent to 9,000

120.4 Units of radiatioss dose. ka ~ "~v viilograms or 19,800 pounds of natural

tit o raiaionaborbdper unit of 'a -----. ..... s~o (5 1081Iepeatos aetfseMubythe body or by any portion of % ........... s~ eff-s 1ep as20eused ............ is... the cluan-thrie by the Commission In)
th oy hntereguiations in this Y it :..........I0

patspecify a dose during a Period of ............ ~ l writing, no interplretation of the meaning
tm.tedose means the total quantity 0 in ... 1XJOO I0 of the regulations In this Part by any

of radiation ahsorbed, per unit of mass. -- offier or employee of the Commission
by the body or by any portion of the (d 'recriigepsrst rother than a written interpretation by(d) ioreteminng eposresto orthe Oenersl Counsel *111 be recognizedbody during such period of time. Several gamma rays tpto 3 hiet', the dosle limits to be binding upon the commiussion.
different units of dose are in current use, specified in ii120.101 to 20.104, Inclusive,
Definitions of units as used in this part may be assumed to be etuilvalent to the 1 207 Communication~cs. Ail Coin-
are set forth In paragraphs (bs) fiod let "air dose". I'or the Piurpose of this part munications and reports concerning the
of this section. "air dose" means that the dose Is iancas- regulations In this part, and applications

(b) 'he red, as useed in this part, Is a ured by a properly calibrated appropriate filied under them, should be addressed to
measure of the dose of any ionicing radi- Instrument In atir At or near the body cur- the Atomic Energy Comzalsicion, Wash-
ation to body tissues in ternis of the face In the region of highest dosange rate. ington 5. D C.. Attention: Division of

enryabsorbed per unit mass of the I 0 /ieo eletef. Let icensing and Regulation Commstunicea.
tisenergy sth oecresod 2. Uiso aiociiy R tions and repenrts may be delivered intisue.Oneradis he ocecorespnd.Radiioactivity is commonly, end for pur- Person at the Comnissi~on's offices; ating to the absorption of 100 ergas per viramg poses of the regsulations tin thils port shall 1717 HI Street MV.. Washington, DC,
of tissue. (One millirad bMnard) m000t be, measured In terms of disintegrations or its offces at Germantown, Md.
red.) per unit time or In crines. One curls

(a) The rem, as used In this part. to ci=3.7-,1o' disintegrastions per see. I 20.101 Fronsoure of iandividuals to
ameasunra of the dose of any foiolzing end (dlpsl =2.2 X 10'* dislntegratlnns per radiation in re~stricted areas. (a) Xg.

radiation to body tissue in ferrite of its minute (dpm0. A commonly Used sub- rept ats provided in Daragraph (b) of this
estimated biological effect. retative to a multll5Pe of thle cilte is the mlcrocllrle sectiofl. no licensee shall4 possess, use, or
doss of one roentgen Inr of X-rays- (one ic'i. One tic = 000001 c= 37. -0 IOds tranal, licenseed material in such a
milliremn Imrem)l -0.001 rem.) The rela. 2 2 ' 15' dpc. manner s" to Cause e.ny individual in a
tion of the rem to other dose unsits de- (b) For purposes of the regulations in restricted area to receive in any period of
pends upon the biological effect under this part. it mafe be assumed that the ohe calendar quarter from radioactive
consideration and upon the conditions of daughter anlvity concentration, in the mrergerla and other sources of radiation

Irraiaton.Porthepuroseof he eg-followine table are equiv'alent to an air In the lIcenseeýs possession a dlo5 in) ex-
irrdiaionForthepuroseof he eg-concentration of 10 ' mterocuriec of CRNs of the limits specified in the follow-

ulatiosisa in this part, any or the rollow- R~adon~ 221 per moilliliter of air In equilib- ing table:

Oet. 1i, 1962 I 20.101 20-5



ATOMIC ENERGY COMMISSION RULES AND REGULATIONS
Heins~ pic' caleindar quargi'e calendar quarter, It shall be mulled10 lished Ini Appendix H3, Ta~ble 1, Each

1. Whole bwdy; Isese alcO trunk; native thact, the Individual hasi received the 0c- apsplication under this subparagrasph
IiluoO-formalivl oTResos; Ions of cupatinleec close specified Iin whicihever %hall Include an analysis of particle sizes~
9C".; It ii10i10 ----------------- _ Il of tile following columns apply: In the conocentrationls: and a. description

2. l1nldus isl o ieesrtn': feet slid -____ of the methods used In determilning then
SAnlh'------------' innlC.ii,,' I ('nitaloi 2 particle mines,

ib. Aellicna or y Iemi an.- (n 3) 'Thu Commission may authortee
(b) liense ma perit n Irll.vvý'1 1 1 "~p"- i1 licensee to expose an Individual in a

vidccal in ii resirirtod area to recoive is I- of 1.0 1* QIW rl,,, 5,, I 'I' restricted area to nirborne concentra-
dose to thle Wchole body c~renher than that IF e. I, ul- IF e so

I., WFI.r'l' Mo Ii xc.o the limits spoulfied inpormu~ted under paragrnph talI of this J v", I., C 'Iv "5rn Appenidix 11, 'rabis 1, upson r'eceipt afSection, provided: ni ll,'JO )..1 j. I, , m anl application demonstrating that the
(1) During any Calendar quarter thle ____Individualo will wear acppropriate pro.

(lone to the whole, body from radtioactive te1t00 eriilmn 511thtte aS
mterlial ntie other sources of radiation II W.1- vidual will nuot Inhale. inuest or abaorb

In thle licencses' possession shall not ex. 1'1FA ftl" ~ t 111 icnite f aiatiomteili
eced St~lS: iid lesexcess of thoso whsieh might otherwise

(2 The close to the whole body, when It h ieessalrti n r- be permitted undier thus part for em.
add~~~~~ed tOteoesua coceupational serve records used In preparing Form pl noye In restricted areasdung.4-

cleri to the whole bodly. shall net exceed Iou wek Ec a uiiiohit udR th0.
8 NIurome where 'IN" equals the In- EF- prg ar ch saplicataion tinder foiow~

dividualsm a~o In years at hill last birth: 1f calculation of the iudividgal'h P.0-j uunformation:lwin
dtay: and cumula11fted Occupational dose for all ii) A desceription of the protective

(3) 'the licenses hns determined thle periods prior to January 1, 1001 yields equilmelont, to be employed, Including the
issdivldunis l'a cciumltilcd occupational A resultI higher than tile applicable ne. eclieinOy of tile ecluisment for th ma-n
ose ton tewlebyon Form ARC-4, cuultel~ild close value for tile Individual tonial Involved;

oona clear and legilble record contain. am of that ditto, ats specified in tiara- (11) Procedures for tile fitting, main.
Ine al1h1 nomto eurdi htgap bo 011 ieecs a'b tnusadcenn 1tepoetv
form: and Ivas otherwise complied with disregarded, equipment; aind
the requirements of 1 20,102. As used In I 20 103 Xxposuro of indhividuals to (111 Prorcedures governing tile use of
piaragraplh (hi, "Dose to tics whole body" concentrat ions of rodinactije mteoerial tics proetctive equipmelnt, lincluding~ sic.
sihell be deemed to Inelcide any doe"! to in resticited areas, is) No licenlsee Ierelsory procedtures and lengthb of time
tile whole body, gonadsfi, nactive blood- shall possess, use or transfer licensed tile equipmenit will he used by the Indi.
forming onions, head and trunk, or lens material In scuch a manner as to cause vidusle In tolat work week. Trho pro.
of eye. tiny Individual in a, restricted area to ie posed Periods f or usc of tile equipment;

120-102 Dcetsfliflofion of 4oc'emsi. exposed to airborne radioactive material by saiy Inicidldual should not het of such
toted dose, ta This section contains possessed by tics licerniee In ain average ldurationI as would discoicrace observainee
reqialremeintsi whcich must be satisfied by concentration In excess of the limits1 by the Individual of tise Ifoliosed! pro-
linenheri. who propose. pursuannt tv pitin- specifietd In Appendix B0, Table 1. of this cedures: and
grapsh ibi of 120-101, to permit Indlivid- part. 'Expose' ise ctself In this section (IV) Thle average oneuncsiratiosn psrom.
uals In cit restricted area to receive ex. means that the Individcual Is icresenit in ent In the areas occupied by empployees.
poosure to radiation In excess of the an airborne concentration, No allow. 920.104 E'xposure of latters, (A)
limits specified in paragraph ca) of once salull be made for the use, of liro- No licenses shall possess. use or trans.
I 20.101. tective clothing or equipment, or particle fer licensed material in such a manner

cbi Befroi permitting any individual sime, except as authorized by tse Corn- as to calico any Iniclvidual within a
In a restricted area to reel-iso expsisuec misesionI pcsrtuant to pa~arneaih (a) of restricted area who In unlder it years
to radiation in excess of the limits spec. thils section, or ass, to receive In any period of Ooe
ified in paragraph ca) of 1 20.101, each ib) The limits given In Appendix B. calendar quarter from radioactive ma-
licensee shall: Table 1. of this part are based upon terhis a"nd other soureces of radiation In

cli Obtain s, certificate on Flormn exposure to the concentrations specified the licensee's possecssion a dose in excess
AEC-4. or on a clear and legible record for forty hours in any Period of seven of 10 percent of tile limits specified in
containing all the Information required consecutive days, in any such period the tauble In paragraph (a) of I 20.101.
in thiit form. signed by the Individucal where the nunmber of houirs of exposure cb) No licensee shall possess, use or
allowinge each Period of time after the Is less tnan forty, the limits specified transfer liceinved material in much at
Individual sttained the ace of 18 in which i lit te cubic trac' be increased pressor- manner as to caciss any Inldividuall
the Individual received an occupaltionall tionately. In any such period where wilthin a restricted area, who I.s under 18
dose of radiatien; and the number of hours of exposure is years of are to be exposed to airborne

(2) Calcculaite on Form AEC-4 in ac. treater than forty, the limits specified radioactive material possessqed by tile
rordsnre with the instructions appear- cn the table shail be decreased licensee In an overniee concentration Iil
Ing thereco. or on a clear and legible proportiorintely. excess of the limits specified in Appendix
record contaceccee ell the Information (cc)l1) Except as authortee0d by the B., Table 11 of this nart. For purposes
required in that form. the previously or- Commission pursuant ts this paracrapis ,of this Pilaranlap, conecentrations may
cumnulaited ocjccpntiunal dose received by no allowanrce shall be macde for Particle lie averagced ovcr Periods not greater
tse individual and the adictional dose size or the use of Protective clothing thand a sweck.
allowed for that Individual under or equipment in determ ining whetiher an cc' The proviloncs of pararraph (cc
I 2elOc cb). individual Is exposed co ein airborne eon- of 1 20-101. shall speiy to exposures sub-

Icli In the preparation of Form centratiotn in excess of the cimit~s speci ject to Paragraph [isc of this section.
A5'.C 14 ira e'ir~sr and leizibic' record con- fled In Appendix B. Table 1. )0.105 Permissible levels of radfio-
:cdtmni.! iili ttc lv IO ;tdni'5 rtqcinedt lill 2' The Commir~ssion niny flihnlbIidl0 n ,-s Ili u,cnrecf-rntd arrnt -a- There

that form, the licensee shall meke a Ten- cicensee to expose tin individuals in a re- may be included did ally aoipiiatiion for
sonable effort to obtairn reports Of tlse stricted area to airborne concentrations as license or for amendment of a license
individucal's previously accumulated oc. in excess of the limits specified lit An- propeosed limit-s upon levels of radiation
cupationsi dose For each period for plendix B. Table 1. upon receipt of ain in unrestricted areas resuitlit from the
which the liccensee obtains such reports, application demonstratine that the con- applicant's psossession or use of radio-
the licensee shall use the doer shown in centerationl Is composed cn whole or in actcve material and other sources of
the report in preparircg the form. In part of particles of such size that such radiation 'Such applications should in-
ane case where a licensee is1 unable Wo particles are not respirable, mcid that clude Information as to anticipated
obtacn reports of the individual's occu. the Individucal wcill not Inhale tile con, average radiation levels and anticipated
pational dos-e f'or a previous complete centrations cn excess of the limits estab- occuipancy times loe each unrestricted
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0 PART 20-PRETECTION AGAINST RADIATION

area involved, The commission will I 20.108 Orders requriTng urllshling (nolientaf or purple on yellow back-
approve the proposed limits If the appil- ol bio-assay servoices. Where necessary ground). The symbol prescribed by this

cant demonstrates that the proposed or desirable in order to aid in determiln- section Is the conventional three-bladed
limits are not likely to cause any indi- in the extent of an individual's exposure design:

vidual to receive a dose to the whlwe body to concentrations of radioactive mate- RADIATION SaMIX06

in any period of one calendar year in ril, the Comnmission may Incorporate I. ci'a.havesteres Ii to be misenta or

exeess o 0.5 rem. anpprmprlate provisions In any license, purple.
ib) Execpt si authorized by the Com. directing the licensee to make available 2- nclilround Is to ble 1ellow.

mission pursuant to paracraph tat of to the individual appropriate bio-assay
thia sectlon, no licenser shall possess, use services end to furnish a copy of w a
or transfer licensed Material In suoh a the report: of such service& to the
manner as to creato In any unrestricted Commission,
area from radioactive material and other PagAaTloMsS PeocItUae
sources of radiation in his possessIon:

(1) VAdlation levels which, If an mndi- 120201 Surveys, (a) An Used In the
vldual were continuously present In tile roguilatons In this part, "survey" means
area, could result in his receiving a dose an evaluation of the radiation hazards
In excess of two milllrems in any one Incident to the production, Ise. release,
hour, or disposal, or presenco of radioactive mate-

(2) Radiation levels which. If an Indi- rials or other sources of radiation under
viduai were continuously present in the a specific eet of conditions. When ap-
area. could result in his receivinu a dose mropriate, such evaluation Includes a
In excess of 100 milliremis in any seven phyeIloal survey of the location of mate-
consecutive days. ritis and equipment, and measurementsof leveIs of radiation or concentrations

2010 Concentrationss fit lue of radioave material present.
to unrestricted arcas. (a) There Way be (b) Each licensee shall make or caus
Ineluded in any applteation for a iee to be made such sureys may be neecs-license

or for amendment of a licens proposed sary for him to comply with the regula- I • + I

limits upon concentraions of lcensed esons In this part.
aid other radioactive material released " I
Into air or water In unrestricted areas as 120,202 Personnel monitoring, (a) 1_,14
a result of the appllcanet' proposed ac. Each licensee shall supply appropriate .-- M

tivities. such applicatons should in- personnel nionitorinie equipment to, and t2) In addition to the contents of signs
elude information as to antilipated aver- shall require the use of such equipment and labels prescribed in this section, II-
age concentrations and anticipated by: censees may provide on or near such
occupancy times for each unrestricted (1) Each individual who enters a re- signs and label any additional Informs-
ares involved. The Commissisn will aP- sati-Virl Rica wwie ul~r such circlumnstances tion which may be appropriate in aiding

* prove the proposed limits if the applicant that he receiver or is likely to receive, Individuals to minimize exposure to rail.
demonstrates that it is not likely that a dose in any calendar quarter in excess arion or to radioactive material.
any individual will be exposed to con- of 25 percent of the applicable value (b) Radiation areas. Eaeh radiation

centrations In excess of the limits AIeeoi- specified in paragraph (a) of i 20.101. area shall be conspicuously posted wilt

fled in Appendix B, Table IX, of thin part. (2) Each individual under 1 years of a sign or signs bearing the radiation cats.
For purposes of this paragraph concen- age who enters a restrictod area under tion symbol and the words:

trations may be averaged over periods such circoumstances that he receives, or CAUTION
not greater than one year. Is likely to receive, a dose in any calen-

ib) Except as authorized by the Com- dar quarter in excess of 5 percent of RSDIATION 55X£

mission pursuant to 1 20.302 or para- the applicable value specifled In par& (ael Hih radiallon areao. (1) Emh
graph (a) of this section, no licensee graph (a) of I 20,101. high radiation area shall be conspicu-
shall possess, use or transfer licensed 1) rAch individual who enters a high ously posted with a sign or signs bearing
material in such a manner U to release radiation area, the radiation caution symbol and the

into air or water In any unrestricted IbI As used iln this part. words:
ares any concentration of radioactive (1) "Personnel monitoring equipment" CAUTINO
material in excess of the limits spool- means devices designed to be worn or HlIM RADIATION AsIA
fled in Appendix B, Table U]. of this part. carried by an individual for the purpose
For purposes of this paragraph, concen- of measuring the doae received le.g., (2) Each high radiatien area, shall be

trations may be averaged over periods film badges. pocket chambers, pocket equipped with a control device which

not greater then one year. dosimeters. film rines. etc,): shall tither cause the level of radiation

(c) For purposes of this section, de- 2) "Radlation area" means any area, to be reduced below that at which an

terminations As to the concentration of accessible to personnel. in which there individual might receive a dose of 100

radioactive material shall be made with exists radiation, origintlnat In whole or millirem In one hour upon entry into

respect to the point where such m.- in part within licensed material. at such the area or shall energize a conspicuous

terial leaves the restricted area, Where levels that a major portion of the body visible or audible alarm signal In such

the radioacttve materlat is discharged could receive in any one hour a dose in a manner that the individual entering

through a stack, tube, pipe, or similar excess of 5 mltiirem. or in any 5 con- and the licensee or a supervisor of the

conduit, the determination may be made secutive days a dose In excess of 100 activity are made aware of the entry.
with respect to the Poin~t where the rllliremsý In the case of %' high radiation area es.

3' , Ii! rnd:ati',n nre" mein s n re tbisbihed for a period of 30 days or leas.
rewterlal leaves such conduit. area, accessible to personnel, in wh:ch ,uch Control dev:cee is ni required.

(d) The provisions of this section do there exists radiation oilginating in d) Airborne radioactivity areas. (1)
not apply to disposal of radioactive ma- whole or in part w~thin licensed mate- AS used in the regulations in this part,
torinl into sanitary sewerage systems rial at such levels that a major portion "airborne radioactivity area" means (l)
(see I 20.303). of the body could receive In any one hour any room. enclosure. or operating area

* 20.107 Medical diagnosis and theer- a dose in excess of 100 nullirem- In which Airborne radioactive materials,
composed wholly or partly of licensed

npy. Nothing in the regulations In this I 20 203I Csution sicns, labels, and sit- material. exist in concentratlonp in ex-
part shall be interpreted as limiting the nals. (a General. ii) Exceptasother.- ess of the amounta specified in Appen-
intentional exposure of patients to radia- wise authorized by 'he Commission, sym- dlx B. Table I. Column 1, of this part; or
tion for the purpose of medical diagnosis bols prescribed by h;iis section shall use

or medical therapy. the conventional radiation caution colors 0 Or e:".
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l1l, any room. enclosure, or operating 120 204 Excepltions from postfifli re- or freqIuenting any portion of u reatirioted
orea lii which alt-bortie radioactive mate- quirement s. Notwithistandting the pro- preis to Wousrvo a copy on the way to or
riisl contpLositdilwolly or partly of licenned visions of I 20.2103, fioml their plIacj' of employment.
mal~terial exilits Inl Coll~eentr loltlos which, (a) A room or area is not required to I Airendccil
fliVvli;1.- over' thle Inumber (it houms In be lioettll with at caution sign bevnusec of Cmishsc I 20206iei ionended fitter theSnly a cclt duiringt wh cli Inividuivld s aor the. prl'eiwen of aL sealed source pro- woul "prmit" by tlllogte word 1,iitm'
Ilii the airea. exceed 25 percent of tho villed tile rad iati ons level tweilve inches 1110 io lt ti505 ,cTrt.' tile ilbesee 'da-
amnolunts specifiedi In Appendix 13,T11nbie 0, froln thle surf ace of tile source contaIller woirkj~ oei il ior Ir eeioentin an sy por!.
Ci1111111 1, of this part. oir iunsirt does not exceed li11e Millirem tillt 1 ;, mtrictdefirse,, At 25 P.t. 13903.

(21 Flcth alrborne radiloactivity Prea per hour. DcC. 30. 1 [)CO.
shalt lie coitsviellothly posted1 wvIth a smici filb looms or other arean; In hospitals NOME CopeiC tit Formn ARC-3. "Notice to
or N!-!n8 hen ring flhe radiation caution ara not reqtuired to be posted with caution Eollotvisyees 155 y be ubloloeh by Writing tW

symbl ad th wods: 01113 ecaue o Lijj peiithe Direct,)r otf the. ,thtropIarite Atomic Kn-symbol ~ ~ ~ ~ ~ ~ ~ C" an h od hlsbcueo h rs Orof platlenits erity coina (1,11 ileelioi I C~omliance offie
CA111101o' COn~ltt 11wt byproduct inaterial provided llebehI )o Appendix -D (i tloF Director, til-

Altflo5NIR HAVsOllWTIVITY ARE tha~t thiere areprsonnel15C In atteindance vtiion tit liicnhlin~t; w1)1 Regulation. UlIAZa,
(C)t I Enh ho shiall take the pirvecaltons necessary Waro i(ulto :A, D.C.

are o rodiom Il hc qletl'u'' m..II ateia toi prevenlt thle expasae isof ailly Inivivduail I Alnode dl I
ar uea or troom hin whichs conatmateinsaly to radiation or radioaictive material In Rounere The note following I 20,2001o)

i~ tse o streden whch ooa is ay xcess of tlto lhimits esftablsished In the amennded it, an1 l bet layth ahove fit 27 Ft.
iritdloadiv lee mterial (ot her that11) naltural rtio tlolsa it) tills parit. 6905, June 22, 1962.
11151)m F othl thorlum) In tit mo anlolt ex- trc",I .uo (5111001 siril fiuot2 reqtsired to
rectinif I0 times; tie quialttlly of suich lhe IPosted at (ireilo or roomsl containingl I 20.207 Sforave of licensed mate.
insterial slivelfelt Ini Appendix C of t his rdllolictiv a tuaerilsb for periods of tess rilsf. Licensed materials stored In an
part1 shall1 lie cioohlllcilllllly tposted with than liltilt htours provided that (ll tile li((restrletliaeon suilsali he secured against
a lilt or sott 10 loim th Pl Cui(iftofl 111 I'l~elil are conttlaintly attended durlinil u~na(uthorized remtoval from the place n!
calitioll symtbol und1 tile words. SuitVI petiotla by lin Individual who sahlll storatle.,

CAItTIOtli' take tile ptrecaultion&lsiieeeesary to pro- WARTZ DIRPslONAL

RolltOAcrlE ATRIAsceSf)s vent this explosu~re of ttny inhllIilill to I120.301 ricocral requlrencrit. no0
(31 Each area or roeon In which nat. irndlatioa or rildloactIve materials In ux- licensee shall dispose of licansed mate.

url urtn(lililil or thorium is tused tsr cess of tile inint- established In thle retlu- rml except:
Ato)0d lItI all amalhult exceedtIllt one- lnittofl In thils palrt fultt (21 sulch area or (it) By transfer to an authorized to-
hundred1~ Gotihen the qulanitty Hitetllfied Intlitt "(illI "ubJect to tile lIIcellge's constrol, cipleat a, providled in thle retiulations in
Appndeoix C of this psart shall be conl. I120.205 Exemptlilonse for radioactive part 3o, 40, or 70 of tills chapter, which-
APIctiotialy; Potedcl with a signI or 011111 maOIterial packaged for slilpinlint~. Ha. ever may be applicableo; or
bearring tile radiation cautitut symbol dionctlve mnaterials piackalled fndi labeled (b3) Asl authorized pursuant to
and thle words: Ili accordlance witih rcuaitlltons of tile In- I 2U.302; or

CAU1TION' W ntlett Commlterce Commission shall be (ci As Providedl in I 20.303 org j30.304,
RADOWTVE ATEIAL8) exemplt from tile laellnin and posting3 lippicablo respectively to the disposal of
Cselacevs sa~esALl~t requiremnents of 120.203 dtsrlnit shtip- liceselise materialI by rellease Into sanitary

(f) Contalncrs. (11 Each container meat, provided that tile inside containers selweragle systems or burial in sot), or In
In whichl is traneported. stored, or ti'cd are labeicul In accordanco with the Pro- I 20.1ill (Coneentirations In Effuents to
at quantiltly of anly lihclse(I m~aterial vislons of I 20.203 (0. Unrestricted Areas).
(iothgeaer tharlaun!tl quantityr of suh- 120.206 Instructiton of personnel: 1200.302 Alefhod for obtfaiiop ap-tatrial gpecifer titn tieqantcityx of thisl postllio of not ices fo emplVoyees5. (at All provil1 of proposed disposal procedures.

parshall bear - durable, clearly visible Individuals, workittit n or frequentlall Any licevisec or applicant for a license
partl aernih rdaincuto y. sy portion of a restricted area shall be mnv apply to the Commission for Kp-
lbelo arl nn the w rads aio ciuily-Informed of the occulrrence of tactloes- proval of proposed procedures to dispose

bolandthewors:tive materials or of radiation In such pot- of licensed manterial In a manner not
CAuTO-4 tions of the5 restricted area; shall be otherwise authotlyed In the regulations

RADOoACTIVt M5ATERIAL Instructed In tile safety problems B55ocli In this chapter. Each appllcatlioi should
(21 Each container fIn which natusrat atted with exposure to stuch materials or include a description of the licensed

iirafluhn or tsor~lum IN transported, radliai~on a11( in precauitions or proce- material and any other radioactive ma.
stored, or used Ii n aqutantity ,tieeter thanf dures to mlntmi.wse -lsuiro: salla be in- tonial Involved, Including the quantities
ten times the quantity specllted In All- atructed In the app1icabic prtovisions of and kInds; of such material and the levels
pendix C of this pact shall bear at du. Commission regulations and licenses for of radioactivity involved, and the pro-
ruble. clearly vIsIble, label baringifl the the protection of psersonnel from expo- poe msanner And conditions of dis-
radiation catution symbol and the words: sores to radiation ofi radioactive mate- psosal. The appbcantioit should also in-

cstrrx'rials: and shaill be advised of reports of elude an analysis and evaluation ofCAUIONradiation exposure which employees may pertinent Information as to the nature
RADIOACTIVE MATERIAL request pulrsuant to these regulations, of the environment. Including topo.

(3I Notwithsatanding the provisions of 1b) i Ech licensee shalal post a current. graphical, geological. meoteorological,
soispaiscraphs isD and (2) a label shall copy of thle requititons Inl this part. aI and hydrological charocteristics; usage
not be require~d: copy of the license. anld at copy of oper-

lit If tile concentration of the mate- atinug procedures applicable to work of ground and surface waters in the gen-
rial in thie container does not exceed tunder the licen~se conspicuously in a tilt- ecsl area: the nature and location of
that specified in Appendix H3. Table I, fnlent numsber of places In every catab- other potentially affected facilities: and
Column 2. of this Part, or lishment whore employees arc employed procedures to be observed tr mninimze

Il if) or laboratory containers, such as in activities licensed by the Commission the risk of unexpected or hazardous
beakers, flasks, and test tubes, used to permit them to observe such docu- exposures.
trrimn-intty in tahoraiory procedures. merits5 on the way to or fr00) their pla~ce Thme Commission will not approve any

Ili mv l~cl's ;; . ; "" 11 nilovir~tO~rit nr shall1 keep ,vi, h d-- - appi)~e1ltif,l .;- a lieens to r~ceIve Ii-
14i Where containers are used for Toluls avallable for empiuyvv,, exoamina- Ceilset laematea frci-) other persons for

storage, the labels; required in this pura- tion upon request. disposal on land not owned by the Fed-
graph shall state also the Quantities and 1ci Form AEC-3 "Notice to Em eral gesernonent, or by a Statei woverm-
kinds of radioactive materials Ins the con- ployees", shall be conspicuously polsted mont.
tainers and the date of meaesurement of 10 a su~fficient number of places In every (AmnededI
the quantities, establishment where employees aure em- C"Acsoe 120302 amririends by adding laist

ployted In aictiell ea licensed by the Corn- parnogeps ms above at 26 P.R5. 352. Jan, 1s.

20-8 'Doiiger.2020 mIsswio to permit employees working Ini :gi1, 91



PART 20-PROTECTION AGAINST RADIATION

1 20.303 Distposal by retease fato giant- (a) Reevrds of Individual radiation such materials In Appendix S, Table U;
tory sewerage syistemsU. NO licensee shall exposure which must be maintained pur- or
discharge lcensed ma~terjia into a ggani. fiuallnt to the provisions of this subsea. (31 A lIon of one day or more of the
WYi sewerage system unleass: tion shall be preserved until December operation of any facilities affected; or
(a) It Is readily soluble or dispersible 31, 1065 or until a date five years after (4) Damagle to property in excess of

In water; and termination of the Individual's employ- $1.000.
Cbi The quantity of joy licensed or ment, whichever In later. Rtecords [Amendeed)

other radioactive material released into which must be maintained pursuant to BOOMS! 52 2403 (a) And (b) amen.ded to
the system by the licensee in any one this part may be maintAined in the form read as set forth above at 27 F.R. 6505. June
day does not exceed the larger of sub. of microfilms. 922.1062.

paragraphs (1) or (2) of this paragraph: *. ova: Prior to Decembr t.Y 81, 55 the (cp Any report fliled tvith the Comf-
1) The quantity whieh, It diluted by Comousflon may amnted (bigp" argrahnto missiion pursuant to this smction shall be

the average daily quantity of sewagei re- -ssar# the further proeervalf.tn Tf e ordsprepared no0 that. names of Indiv'iduals
leased Into the sewer by the licensee, which It determine$ shoUld not be destroyed, who hatvs received exposure to radiation
will result In an average concentration 120 402 neports of the./t or los o wili be stated In a separate part of the
equal te tile limits114 specified In Appendtix licensed material. Each licensre shatll report., A~~

B, Tble. Clum 2. ? tis art or report by telephone and telegraph to Howers: ParAgraph it) of 1 20405 added at
(2) Ten times the quantity of suc~h the Direct~or of the appropriate Atomic 28 Fit. 0522, JUL3. 103,19 StfectiVe slept. 1.

material secified In Appendix C of this Energy Commission Regional Compliance isos.
part; eind Office iisted in Appendix I), Immediately 2.0 eott omrepofO

() heqattofany licensed or alttr its occurrence becomes known to of xouettaito.A h eus
other radioactive material released In the licenses, any loss or theft of licensed ofaformer empoye r edaci A he riens uestal
any one mnonth. If diluted by the average materiel In ouch quantities and under ofuns toth former employee eac liepoersal
monthly qiuantity of water released by huch eircumitlancen that it appears to uns otefrne mlyearpr
the licensee, % III not result In an average the licensee that a substantial harord of the former eMPlD~oyos eXPosurea to
concentration exceeding the limits apcr. may result to persons In uinrestricted radiation as shown In records maintained
filed In Appendix 11, Table 1, Column 2. areas,. by the licensee pursuant to 1 20.401(a),
of this part: and I Amended I Such report shall be fut nisihed within 80

(d) The gross quantity of licensed and flovacc: 12a.402 smended to rend nn Be days from the tlimc the request Is made;
other radioactive Material released into forth above at 27 PR51 5505, June 22,.1902. shall cover each calendar quarter of the
the sewerage systent by the licensee does irdflo Individtual's employment involving ex-
not exceed one Curia per year. 1 20.403 Not ticaiorsi~s of11' dnt posure to radiation, or such lesser period

(a) Immediate notificoation, Each 1i as may be requested by the employee,
fxereta from Individuasl undergoing cenaco shall laimnrcllsttely notify the D1, Thn report shall also Include the resulte
medical diagnosis or therapy with radio- rector of the appropriate Atomic Vnerrly of any calculations and analyses of radio-
active material shall he exempt from Commission Regionai Conmplianes Omfee active material depomited in the body of
any limitations contained Ill this shown In Appendix D by telephone and the employee and made Pursuant to the
section. telegraph of any incident involving by- provisions of 1 20.108. The report shall

1 I20.304 Disposal by burial ina soit, product. source or sp~cial nuclear matev- be in writing and containt the foilowing
No itcensee shall dispose of licensed Ma- rial psaceeced by him and which may statcmcrt:
terisi by burial In nail unless: have caused or threatens to cause! This reprt IsI furnl[shed to yout under the

(a) The total quantity of licensed and (i) Exposurec of the whole body of any provisions of the Atominc iseraiy CommssinM0
other radioactive mnaterials burled at any Individual to 25 emns or more of radia- peguinlssons entitled "Sttandards for Protec-
one location and time does nut exceed, at tion: exposure of the skin of the whole tion Against Radiation" (10 OM Peot 20).
the time of burial, 1,000 times the amounlt body of any individual of 180 rems or you should preserve this report for future
specified in Appendix C of this part: and More of radiation: or exposure of the reference.

(b) Burial Is at a minimum depth of feet, ankles. handa or orearnms of anly (b) The former employee's request
four feel: and Individual to 175 reme or more of radia- slhouid include appropriate Identifying

(a) Successive burlli are separated by tion;* or dt uha ea euiynme
distances of at least six feet and not more (21 'Me release of radioactive Mate- daascha mccsleuiynme
than 12 burials are made In any year. fiat in eoncentrations which. it aiverased and dates and location of employment.

over a period of 24 hours, would exceed 1 20.405 Reports of overexposures and
1 20.305 T'reatmenat or disliliaal by 111 6000 times the limits specified for such excessive levels cad concentrations. (a)

cissereftioi. No licensee shall treat or materials in Appendix B, Table U1 or In addition to any notification required
dispose of licensed material by incinera- (3) A loss of one working week or by 120.403, each licensee Shall make a
tion except as specifically approved by mole of the operation of any facilities report In writing within 30 days to the
the Commission. pursuant to It 20.104 affected: or Director. Division of Licensing and Reg-

i)and 20.302. (4) Damage to property in excess of ulation, U.S. Atomic Energy Commlis-
55C005.55P0T5,555 ,eomcaog 300.00.sion. Washvington 25, D.C., with a COPY

1 20.401 Records of surveys, radiationt (b) Twent.y-f our hour nsotification. to the Director of the apporaeAoi
monitoring. and disposal, (s) Each lIt Each licensee shall within 24 houkra Energy Commisaion Regional Comp~li-
conies shall maintain records showing notify the Director of the appropriate asnce Office listed In Appendix D,. of 11)

theradatin eposresof ll ndiidulsAtomico Energy Commnission Regional each exposure of an individual to rad~la-
foerawhtom epeonures mofl ndito idgais r-compliance office liated in Appendix V tion or concentrations of radioactive
quirdsne 022o h euain by teiephone and telegraph Of any mnci- mtra necs fayapiai

ren thisdprt Such2record shae begkeptiodent involving licensed material Poin- limit in this part or In the licensee's
0on Forms AEC-Z. in accordance with the sessed by him anld which may have license: (2) any incident for which noti-
instructions contained in that form or caused or threatens to Cause: lvcationfi requaioore byon2.4ntratind Of)

on cearand egile rcors cotaiing ill Exposure of the whole body of anylelsoraatnoronnrtinsfoncltea Infdrmatibln records byntaning ndividual to 5 rrms or more of radle- rpudlosctlve mqt, . il 'not involving ex-

AEC-5. The doses entered on the forms tion; exposure of the skin of the wholeCCSV pouefsyidvdubi
or records shall be for periods of time body of any individual to 30 rams or an unrestricted area in excess of ten
not exceeding one calendar quarter. More of radiation; or exposure of the times any applicable limit set forth in

(b) Each licensee shall maintain reo- feet, ankles, hands, or forearmis to 75~ thils part or in the llcenaee~s licence.
ords in the asine units used in the ac- remse or snore of radiation: or Each report required under this Para-
pendicos to this Part, showing the resuts (2)1 The release of radioactive mate- graph ahall describe the extent of ex-
of surveys, required by I 20.2014b), and rial In concentrations which. if aver- posure of persons to radiation or to
disposlal made under If 20-302, 20.303, aged over a period of 24 hours, v,!uld radioactive material: levels of radiation
and 20.304. exceed 500 times the 1Itnlit specified for and concentrations of radioactive Mate-
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riokt involved; tile caus.e of tile exposure. (0) Ally report. filed with thu Comn- It determines are authorized by law adid
lcveS Or cOnzliriatlsonfi: and corrective mission pursuant to thils section shall be will not resuilt In undue haliard to life
stepls taxlle Or pIazuied to lahlure agaliost pretpared so that. noimes of IndIvIdualls or property.
a recurrence. who have iescivct., exposuro to radia~tion § 20.000 Additional requiremntslh.

I Asieotrd Iwill be stated In 8 OeporIotO part Of the Tho Commssilaon may, by rule, regula-
0100Dov~l' 11.04050%) meowe,1 to reedl on rol'or' IAds tion, or order, impose upon any lIconacee

Ct ("CI if lowe 1, 7.6 .Wl ue 21 Bom! M adIoph()o I such rcqulroments, In addition to those101 ire I.L3, ~ sar.~hI)o 20.405 s~ded t seltablishod In tile rfgulations In this
til In tally eahe where a 11censee in 193 par2Jl 53~o~, ut. as itceame appropfluIte or racces.

requiredl purIsuant to tile provir~lons of 2046so c oesioeec anury to liotec o elt roerty. minimize
t~tp scton o rpot t th Cmmirslon posure in radiations. At the request of

calY exposure of an Individaull to radio5- any employee, each licenseea shall Advise ENFOIICXNKNTtlon or to concentriationsa of radioactive such employee annually of thoe m- I 20.001 Violat10ion. An Injuunctionmaterial, tile licensee shall also notify ployce's expasure to radiation as shown or other court ordor may be obtatined
such Inclleidualj of thle nature and extent :In reoI anand yteInr prohilbiting any v~l'dt'on of fany pro-
of exponure. such notice shall bel In pifilnt to I 20.401 () W. ston of thle act or any rugitilaton or
wrlilna an hl oti h olwn xtpalm w)Aulrinu order 1I .suec tha're-inder, Any personattmnt hl oti h fl:ie ~ XZ'eO541 ~~OA who willfully vlolato.¶ lany provision of
s70%teenrt: is furirie in F liUndr tile REQUIseMENTe the net or tiny ropulation or order Issued

provisions or tile AtonIla Woerilv Commission 120.601 Applicaflomai for alremplimne. thereunder otay 110 guilty of a crime. and
reaulattlonae otiltfr isedei for proetc. The Commission may, upon application Upon0 conviction. inay bel punighed bly 1100
C11an Aralset Witdletlons' uS107 (pa ,rt Vot, by anylieonsee or upon Itsown Initiative, or imprisonmnent or bath, as provided by
YOU shlould preslerve wisi aroport fop future grant suchl exemptions from the requlre. law.
ref erovise. monta of the regulations in thlc part as Arrzmssuc A I Reserved)

20-10 120.406 TS 4 July 25, 1963
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ATOMIC ENERGY COMMISSION RULES AND 11GULATIONS
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PART 30-LICENSING OF BYPRODUCT MATERIAL
O~imL P05U055GININAL PROVISIONeS or the Commonwealth of Puerto Mioo to

ot Purpoes PART 30-L tIACNN9N UP BiYPRODUCT~ dispense druge In the practice of mes-.
:0.2 Scope. 013RIl. ln;
804 lieses. roquirtieatee hl'.trU j) "Production facility"' means pro-
50.4 Definittons, 3D.1 Purpose, The regulations; in liuction facility as defined In the regula-
80.5 mnAerproteuorat. this part are promuilgatedt by the Atomic tionls contained In Part 50 of thisi

EamPTons Energy Commission, Pursuant to the chapiter:
300 PeronsopeatiitAtomic Energy Act of 1954 (68 Stat. (it) "Research and development"

f06 acii erties, comm~lelon-owl"'d 919), to provide for the Ilcensing of by- means (1) theoretical analysis. exiplora-

804 mptconexemptions. 13102 Scotle. Except as provided In tenson of Inetgtv ~dnsfn
30.10 Cerain Illui~nators Intalrnped n ut part apply to all porsons in the United turn Into practical application for ex-

illmlatreinaledInauo tates perimental and demonstration pursposes,moti Ia.includitiv the experimental production
98WWL ~ ~~~ IFR101NU 30.3 Licarise requirements. 110 and testing of models. devices, equip-

80.3 'Types of thsu.Person subject to the regulations In this ment, materials and processies. "Ble.p art shall manufacture, produce, trans. search and development" ats used In this
80.31 General licensee. at., receive, acquire, own. poslsess, use, part does not Include the Internal or80.32 Applications far specific fineses. Import or export byproduct material ex- external administration of byproduct80-33 Oenorai requirements for Issuelnce of cept ast authorized in a specific or gen. material, or the radiation therefrom, tonpoii licenses. eral license issued pursuant to the human beingms:110.24 5peia t'cqeuiremnfeRt for Miaus~it 01 regulations In this part. I Sae orc en n yspecific "Loena's. 1 wae or"manayb.
3ose queller ,'rnCnlI anipling proeceltlree 30.4 DpIlnh, Am usdin this product material that Is encased In a

Undter certain specific llcvn1sps. part:i capiule designed to prevent leakage or
9U=M (a) "Act" moans the Atomic Energy escape of the byproduct material.

sc~at issaunce of specific licensee for use of Act of 1954, Including any amendments [AmenodedI
0.3 bypronuct material,. thereto;

11411Term. antd conditions of licensee, lo, "Byproduct material" Ill.eais, any rU7nst,o I 304111 amnended by etlbstitut-
Us83nporta of byproduct material. radiloacitive matterialen p pca u Ing "it capsule designed to prevent lesitoge

5.4 1siain la aeil yielded sein l nruad or escape or the byproduct maeterial,, for20.3 Expiatio. cear ateral) ieled I or ad "and, Is to be used In. A, container In ah man-
110.1111 Amendewal of licenese, sicleta radioracitive by exposure to the radiation ner Intended to prevent leidaks. of the tt7-30 l m nc ~ a o icenses. a li u t f Incident to the process of producing or product inaleritl' * itt 23 P.t. 12110. Nlov. 29.l03 omsicens atonoeepiaiost utilizing special nuclear material; 00

renew or am1310d3, (a) 'Commission" means thes Atomic (in) "Source material" miAns source80.55 Inalienability of licensee. Energy Commission and its duili' author- aeila eiedi h euain
50.55 Persons possessng byprodcut material ited representatives:cotieInPr40tWehae;

on effective date of refrulatlons in (d) "Curie" mean. that amnount ofcnandiaatt0o hecelrthils part. rdioactive material which ditrtc (n) "8pecIal nuclear material" means
aeoss.apo~saonnes'c'see rate ttert f3?b~l~ tm e specili nuclcar material as defined In

air1secoros. 1 ASAN 11Fm s grtsecond rt;o 7 ilcaWyn e the regulations contained In Part 70 of
sees3 letepecuco. Ie) "Human use" means the internal thas chapter; tts, hnusdISO." 'rusts, or external administration of byproduct 101rylhla "Uiednsaes." nue incue aIItri
1110PITIVAM00 AMIt"55OCAT1OW OF eavzwi nmatertal, or the radiation therefrom. to geographicnl swens.inclds all ther'nlt-

80.51 Kodlification land revocation of Ii. human beings;re adio~ssoso teUie
Conn.If) "License," except where other-wise States, the Canal Zone and Puerto R~ICO.

50.53 Ritght to withhold or recall byrowduct specified means a Ilietnse issued pursuant u (), "UtiliAtion facility" means a
material, to the regulations in thlis part; utilization facility as defined In the ring-

seepoacsumre? (g "MLicrocurle" mean-; that amount IllatloniS Contained In Part 50 of this
ace:n Violations. ofaradiloactive msaterial which disinte- chapter;

cRates at the rate of 37 thousand atoims VI other terrms defifltd !r section 11
W tl per second: (,, the act shall hnve the $tame meaning

30.71 Schedule A. (hI "Person" means (1) any' individ- when used in the reg-ulatIons In this
50.72 Schedule It. ual. corporation. partnership, firm, ams- part.
30ý73 Schedu~le C elation, trust, estate. public or private (r) "Radiograph er" meant any Indl-
3c76 Schedule E institution, group. Goverrnment agency vidual who Performs or at-o, in attend-

A-oyoeou: 51130.1 to 50.72 Issued under other than theCommissi~on. any state or ance at the site where the sealed source
see let. 88 Stat 084 42 T? 8 C. 2201. rater. any political subdIvision of. or any poilti- or sources ar-' belni used. personsilyrp~eet or apply neon 81. 82. 182. 183. 68 Statý ca; entity wtlin a State. any foreign , 'y.- ' - ý-,-f.! , ,,; a1,, .
955. 903. 954. 42 V. 5. C. 2111. 2112. 2232. tgoverynment or nation or any political %% ho ;s rcsporn' :bit to tI1e :cewe i'.,r a"-
MS3. For thte purposes or eec. =2. 88 Stat, Subdivision of any such government or surine romollnoce with the rI'elllements

95a: 430U. &.C. 2273. It 30.21 (b) and 30.32 toooheeniyFnd()aylgl fte a(0) Issued under see- 161b, 88 Stat. 948; 42 nain orohrett;ad2 n ea ftereltions of this part arri Li'
U. S. C.32201 101) and It 30.41.30 42 and 80 43 succelsor, representative. agent, or roflhl:ons of the license.
Issund under sec. eISP. 88 Stat. 990: 42 agency or the foregloing: 's'Radioprapher's ascs;stant 'means
U.5.0.2201 (pi- i' 'Physician" meanms an Individual Aiy individuA] who iinder the personal

8.vacs. I9130.1 to 30. 72 appeacr at 21 P. R licensed by a state or territory of the ýuper visioo o' i ridlovrapher. uses rnsWC-S 13. Jan. 1. 1850. except As otberwtse noted Vmnied States, the District of Columbia d.,'t. ''~~- --" -J" j-J s, 0~
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ATOMIC ENERGY COMMISSION RULES AND REGULATIONS

or relatedi handtlinge tools. or sur.veY Ii. material cýr prodiucts containing byprod- provided that no person shall at Sfly o510
ittrumentsi it) ratlottisiPihy. oct usatorll. time poissess or Use, pursuaitnt to thse gen-~

it) "itldiosraphy- meanas the exapill [Adtietl eral licensing1 provisions of this para-
natitont Of the litructuro of mterials by novsesr: 1 30. Ittppears tit 25 F H. 7076. graph, mnore than a total ot ten such
ponltlet rile ti ve methodsg. utilliinlit settled Aus- 17, 1000. nSlchduied quantities.dolle IT8Of byproduct materials, I 30.10 certain flumgilous (Oieifepces. (b) The geoneral licenses provided toi

(,u) 'Ag~reement state" it designated (~a) Except for personas who apply trnt. thtis sctcion are subject to the provisions
lInt ort 1610 of thits chropter means tiny lum to luminous tiolepiccels or hands or of 11 30.32 to 30.72, inclusive of the
State with which the COMmillsiOn Illt" dnias and persons who Import for saile regulations in this5 part and are sub-entered Into fon effective atireemeis"t or dtstribution lumintoce timepieces Or )Pot tot the regulationsi contained in Part
tinder suitteettion 274.(b) Or tilet Atomic litoesti or dialsg corntininig tritiuim. ally 20 of tlsii chapter.' In addition. porsions
Energy Act of 1954, as aomnded. "Non persion IN exempt from thr requiremientst who transfer, receive, acquire. own. Pon-
agtreement Staste, mesass any other for a .Jiceal," ,et forth In iectiOn a1 of 5s%,s use or import scheduled Itemsa and
Mtitto. the Act and from the reiloilatiociti In qutantitieis of byproduct material pur-

lAdd~eii Parts 20 and 30 of this chapter to the Nauant to the general licenses provided In
itmonucy: 1304 (r),te o ci an t() Apppose Mo extient that hiuch percon receives, P05- isarivitisls ins of this Kection.
3F it 0i09. NIto 29. 1060, It) ., lien at 27 se~stos, Ives, trarnsfers, "xports, owns or (1) Shall not effect nill Increase In the
Cit:1,116. tWs, 14. t1062. DWl Iii cortocined acquires lu~minou, timerhe orid or radioact~ivity of said cischetulcd items or
(15 t allt 57 Fit Iet, l 2811 , I'ast002, dialms cottiatti," tritium.i quantitites hy adding other r.Sdioactive

1 30.5 In terprectfiflos. Except Anestle ib) Any person who dtsirem to apply material thereto, by combining by-
elifcally autliorized by the Cotomutualon tritium to himnloovir timepieces or hands product motoriat from two or more such
In writing, Ito Interpretationi of the or Mains for sale oi distrilbc~tie, or desires iterms or quantities, or Iby alterintg them
mosatlnet of tho regulations In, this pert to Import for Felt, or dinti~rbction lumt- In an1y Other 11natiner Ao as8 to increase
by titny Oficer or tiniptoyce of the Cem.nt- ItlSmieplt'rfl or Itantit or tirtel3eon. tisareltY the rate of rldlittion therefrom:
niloitson other than a written Iiiterjtre. tIninitti trlitiim. shauldtiiapply for a ape- (24 iRhttl not administer externaily or
tiltion by the Generail Cotinsel will he elic leicerime. ipursuant to 130 .24(l). which Intertinly, or direct trhe administraition
rectognized to lie binilinit ttpon the Corn- licepne Wtiles that the luminouls thines- of, saitd cschdtuled Items or quantities or
1t1iesionl. pieceta or hatidn or tints may he slirtril- aitxy paort thiereotf to a human beirit for

EXEMPtTtION.' tWell by tughe ierweio to Pervont exempt any purptoses, including, hilt not limited

I 3011 craor ys'afio Coemt~ctvl- front titreti C agiiitisit pursuant to para- to, tiangnostic, tiierateutic. and research
Ownsed laculieltc. Ally pserson Is esempt irreph (it) of tis section. uios.

froit theieqhirrttent fora lienesset Atilt (3t Shall not add, or direct the addi-frorm Vic setio mntitt for 02 of ceth e a ot at 5iiiCs t t0Pt 170 ion of, said scheduled Items or qusriti
from ~ ~ ~ ~ ~ V0 1h3eueitsIsthspr.t h ~ . 11)(t10o ties or any part thereof to any food,fromthe einiMou Irtthinpartto te ?everage. ceosmetic, drugl, or other prod,extenit thinS. eicit pierson opeartes Com- 130.12 LjPlur ihmirnilurec inasifled in list de-Ilinnet for Ittr~iretion or Ihifltistion

mnt~csnaln wnest planta and laboaritories catloynobtsle locks. Any person is exempt b),, ortipplit-ation to. (I htimstn being;
oil bi-hlfl Of the Commisin.111 In Any froim imt, rerquiremestiq for a license "et (4) Shl not include sAid schedutled
such eRae. much tierson'q ablittaticiss with forth Ilit section Iil or the Act and from Items or quantities or Any Piart thereofrespect to tue byprodiuct montervial are tite roefultiticins Iit Peci t 20 of this chateiri In atin device, Instrument, atpparatuscovered by the RI)tisitlcile contract li- aeid tOis Isat to the extetit that lie re- fincludling conMpnent parts and acres-
tweten such person aini the Commissiton. ceises. possesses, uses. transfers. V.sor, roies thereto) Interded !or tire Itn ding-

1 30.7 Carriers. Common arid can. Ownss or actattres lock Illumnitators each lottis, treatment or prevention of disease
tract carriers antd the Uniitedt States P'ost ronItainittg not more thtan 10 msillicunies In htuiman bristaq or rtimuiins or ritherwixe
Office Deparitment aire exempt from tte oif tIiittim inatietie in an automobile intended to affect the structure or any
rcegulations in this part mid ilic require- loc,i. The issutiufactture. Intslolialinn into ftunction of this bodiy of huntan britngs
mentsi for a licensme set forth in section rittoiuiohile lociks. or imptortation for satle or atilmin.'
81 of tihe aet to thte extent that they or distribution of tackt Illuminator' (c)(1 Subiotject to the proyisions of
transport byprottuct material in the whether or not instatled In automnobile suisparavinapus 12) to (6t of this Para-
regular course of their business as locks, Is not Intetitclf In this exemplltion. Rrmph eel. at general licence Is hereby
carriers. but maY bse authorized by a specific )Ii- issued to own, receive, acquire, possiess

130 Oter xemlios. 'll Co- etre tinder the provisions of this part. ln ice bypsroduct matertal when con.
missio Ouili Upon ths apicati. Cor tn- (Adiiet foisted In devices deafeined aind mainufac.mieson ar ponUseappica~onof ny cr! Ils 12 aesoesco at 26 Fri. 10473. tttred for the purpose of detectiflg

interested person. or upon its sown Initia- SNs' 7. tedl. Mea~urinfs gaugzing or controlting thick-
tile. exempt certain Mlasses or lvitati scesi. GEEALtcraSIEa: sert~ice~inos rowt ness. dtensity. cevci. Ifleirtoce locationties of byproduct material or kinds of LIeaF8rnilettin ceakac. or our,1i:iarle o-
tiara or usersi fronit thle t~itiirtteitets for 1.0T e fBe e. -ss 11nuaiecewa opsto.o oa i~cenne act forths in sc~etiot 81 nf the ft03 ,pso icoe. a Licens( f~~~tcrta opstoo o
ac! aind In Otte r~culstions In this pert, for byproduct material are of two types: producinit light or ain lonimrd atmosphere.

hrisnI rivi kes at fintdintt that the exesep- gernoral find cordite. The general ii- '21 The renerel licence contained In
thin *,f susch cla~se% or quantities of suc~h ccraco provided in : 30 N are etteetive vutosiarraph A of thin pnrserapt 'ct
matetiln or stichs kinds or Oses or mese~ witho-4t the 'loitog of applications wish aPot)!:e Ont1 to devires whicht have tern:
will stot cocotl~tute an u-irt~,ntllnabti risk the Conanicolion or the issuance of H-. (I- Alare.;fatured In accordance with
to the conainsOn defense and security and censine documents to particular percons. the stieci:fleat:ons contained in at specific
to the hositis and rafety of the public. spu~~.ific icntesC tars issued to named lucTissued byte he Cormmiscln to the

persons upon applications I'lied pursuant manufacturer of tin dcvice ptuutaut to
130 Excempt coe 3ti )e. to the regulations In this Part. 130.2410, or, In accordance with thie

Except as provided fit l 30,32 -f iany per- 10.21 General licenes taspgn e~~cifcations contained in a specific ii-
son 17 exe'mpt t-om the rt'nu:rcvnetts io 1seva Agn censqe ixstod to) the man~ufacturer by anl
a licelnse set fortht Iin section III of the coraIlticense is hereby Issued: areotSae n
Act anid from t11w rc,'ttstlons in thiss pact 1ie To transfer. receive, acquire. own ige~t, nstatle sod' h rm -o h

pccsanid Ilse býrostducl, msnertat )in- i'tlttdtsth enio fte
corpoatced tn a ,rviSce Gr qu:Ptncnlt

psss'l li-.::'t::-fcs.cislusor c- which is .isted in 130 71 acnd has been tnssiuc seve itr ascio
quires rrod'ti.:c or ototcrials containing manufactured Purstsail to a sptclnii hI- license issued to the :lolrby the
byutro~duct material int concentrittions not cease issued by the Commission, A-- n d!--,' -r. thre
it, exert-s of thlose listed ii ; 30 73.(2 To transfer. receive. acquire. own, . -.. .~ 2.I - .1- .. no t. P'sr' We or

0,p This -section shall not be) deemed possess. use and Import the quantities of 0i:,~.. i s-r ~ 0I- :sboý:teo. f
t, autzhorize the import of byproduct byproduct tustcrias listed in ! 30 72. csstattsvrs
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PART 30--LICENSING OF BYPRODUCT MATERIAL.

Corssnivlflseo pursuantt to this port or by authorizedi to receive the tti'rodtict rma- re~toir or lilllwit oif iurrn'thuu ttftfcY die-
an agreement State, provided that the ttoriii COIILItili(tel In tile floctuc: and victScomterutsihfll tritiums.
specific license referred to in su~bdivisiona 4vii' lhall be exempt froli tile re- '4 'fitbv veiral lice-nset duoes not au-
(1) of this subiparagraph (2) contains quirements (if PattS 20 of thin chapter. ttotinee the cepoxrt Of luminous~ safety
provisions authorizing the tranhoer of except that such persons shbal titOpid dcvlu CO;c 0111 tritium except int no-
such devices to. and thr frisat~llatiols of with the provisions of If 90 402 anti lodacitttt uith tile itioviil~lo4 of 1 30.33.
such devices ino the pren-ises of. iieneral 20.403 of this chapter.I d41
liconOWLttS tIiil The geera-rl 11licne provided in

3, Trhe general license contained In duprlrp io he itmrp ,55 -l t0 tt, 'tC

subparailraph (1) of thisl patragraph ci) Is subiject to the provisionse of 10 30 32 t, r 4itb
applii'. only t4 devices which ill Pire la- 30.12. inclusive: f'rviedsel, 'litat per ens 1 3232 Appialifosta for sptecific li-
beiled in accortdance with the provisions who poovssos bsyproduct materiiti pursutant crinjol, tai Aptiplli' tioni for specific
of the specific license which authorize'.e to this cenitral license s~hall not exporyt licensese shall be tiled on Form AUC 313.
the distribution of the devicec to Ieliiirttl sucih byprodtiet material without it "Application for lipi-Product Material
Iliconme3e and till bear a label contain- rspecific ilcepe frorn the COMIntil'tot Licensei", with the United 8tt~ea Atomic
Ing the following or a Auhotatntlially blm- asithorhulns such export. Enrergy Commistion. 11ll7 If Street NW..
liar state'ment which contains the (6) Any persoon who holds a tpecific Washtington, D C. Attention: Isotop1les
informatlion ealled for In Cat fo!lowing license Issuedic by an alloreemnt State LDivnison. anti ehai~l get forth tilie Infor-
satetment: atithorizine the holder to manufactultre' mation called for by tlie form. Wormrzn-

Thita ievico, gon'LTsliy licensedi ofliltnut Install or service it device described In Ila contained in provlous applications.
to 1 30.21 tcl of 10 1 FiI, Part 30. has beern iuliparwitroph 11) of this Varamreph le
motnuftiteUred and distribulted pttursuantt to wti uhate n C it is ho't statements or reports filed with the Corn-
license No-.i....Issedl bty..............gwthint suc gnerlleice nt itat 1 ere aid rr!ýAtn may be incorporaef-d by ftel`-
tinsert afther 'Atomic Ynergy oomipstiaion" service such device in any nonawreensent tno.e provided that 6uth references are
or nlame of niiapeanet Sftale, whiolsevar Is Sttc Proelifdod That: clear and specific.
applicable I.................. I....... (1) Suoch Porsion dshal file a report [Amondlldl

(Name of autppifur) with the Director, Divirion osf Licensing Cnmox;l PAraslraph t at of I 30A2 amnseded
(41~ ~ ~ ~ ~ ~ ~~~n Resn foon eev.ancrm eguls. ation. tomic0 Energy Cam- by substitution -i11 fai~ tIsstmieW. Wash.

(4)Peronswhoown reeiv, aquie. issonWasingon 5,D.C., withinl 30 lOirton. 1j. 0." fbr "lost 017cf 005Z 2 O91
possesis or uso a device pursuant to the days after the end of each calendar Pldga, Terte"saes" at 53 7. It, 1122, YOUl. 21.
general license contained In aobpara. quarter in which ally device Ic. trttng- Wall,
graph Qi IOf thile-sgrp 1tel: ferred or Installed. Each huch report Wb The Commimalon cusy at any time

()e ofhale devce eaxcept abytansfe r dis shall identify each general Miengesa iy after the flung; of tite original aPplics.
pm f te dvic, ecep bytrasfe toname and address, tile type of deiyes tioci. and before the expiration Of the

a person authorized by a specific license transferred, and tho 0quantity and ty'pe licenae. requrtle furth'er statements In
from the Commission or a-., agreement of bproduct. materiel cont~aincd In the order to enabile tile CttnIMIo'lon to de-
State to receive such device, device. emlewehrteapiainsol

tilt Shall assure that all labels affixed te11)n wheho thic hamliaeioll shoul
tothe device aot ilia Ute, of rceeipt ar-t dvc atbe mnf be granted or dentied or whether a II-

the satemnt, emovl of~la ured, labelled, lostoilleti, antls ericedl~t It canoe should be modiftca or revoked.
lbelring prhibittedet byReguatonsl of thie accordance with applicable provisions of (a Each application shall be signied

tained teenadsllcomply with all by the agreement Stte duly authorized to act for and on his
Linstruetione contained In such lab~els; ?iii, Such person aissures that anybelf

(11121 Shall have the device Wrteate for labels required to beo affixed to the device beaf lAtiverdedi

leakae ofadlaiv material and under regulations of the atgreemlent npl:Prgah()o102&mde
propero goe ratIonaofthve oofmeh-State which licensed manufacture of the CtoelPagphe 512famnu

if Asitn o th onoffmecis-vniby deleting welds "Under sath or afflenittlon"
rill.a and Indicator. if any, at no longer dev,ce bear a s tatement tihat "Remova alter seeodis 'aigned" at 21 F. R. 7255. GeV%.

than six-month intervals;ý provided that of this label Is9 prohibited by the reglula - 25, 1e5e.
devices containing only ler ypton need net Lions of the Atomic Enertry COMotIoson".
be tested for leakage, acid devices con- QivI Shall furnish to each general Itd) An application far liccnse filed

taining only tritium need not be tested licensee tc whom he transfers such tie- pursuant to tile regulations in this part
foranypv'poe:vice or on whose premises he installs will be considered also as an application

fort Sall havpoe; thsat euedb uch device a copy of the general license fo r licenses authorizng other activities
(ivlShal hae te teta equred y cntaied n 13 211c)for which licenses, are required by the

subdlvison (limi of this subhparagraph eueie nI22c.act, provided that the applicatlon Spieel-
and all other secrvices involving the radio- iAsmea~dt flea the additional activities f or which
active material, its shielding anti con-t Saasca: lcaroplt tel vs 13021 Is licenses are requested and complies with
tainment performoed by the supplier or amntodea us set ferth above at 27 FR. 1050. regulations or the Comimissiotn 's to ap-
other person holding at s pecific license Feb. 14. 1503. tlicatoons for such licenses.
from the Conmmission or ain agreement

Stt omauatr. Install or service 'd-lt A general license is hereby Is - IS3023 General requirementtls for is-
Sucadtiest:m~uacu scud to own. reccicev. ectutirc. rstoosess anti osunce of li;cc~ifc 41cCitC8. An applica-

suhdviceshalmiti; ecrso l use tritium contained in luminous safety ton fro a speesite license will be ap-
pefome ohl an the n deicoras rcqall estsn devices for use in aircraft, proytIded each proved If:

tierfre 11 eton. nldn the d aties a n eur d Un device contains not more than ros 'a' The application is for a purpose
results of the tests and the names of curies cf tritllre aind that each desice atote yteat n

thepesos onucin te cas. has been masnu:'acturel. assembled or au.I The applicant's proposed equip-
'vi' C~pon the occurrence of at fatistre np ,tdi tc vt llce e rmot and faitlities aire adequate to pro-

or or clarrnlr to. or ans iid~sdtcol:-'n I 0i0~'5. ,..~ ' 1 ~ c~t i . 0OtsSitt

possible failure of or damage to, the tcsi~ t st'C iS

shielding or containment of the radio- possess or use isinstnous; salety' devices ' ',Yuet, arid

active materlal or the on-off mechanism pTatn to~nn Cite ceetilehe u- 'iT exapelicanto ise tnuifed by
or indicator. shotl 'mmsedtat~eiY suspend paraegraph '1' of thiss pitcagraph a:e toenal fg ted pupspertencot i souseteha
operation of flie dccii' until it has been exempt from theo teuil i~lls~tt Of Part 20 tct'tlt fas the purose healthsaed min iu-

repaired by ithe zupptir or other person corits 'httr :ivcp 4ia hysal anra t rtc2eat n ii

holdlngu a Sp~ecifle license from the Cim- copdwlstepoiilso i~i42i5' Th~er amltri s'e tifroperty; arpid
miossion or an agreement State' to ma111-- end N)0463 of thist Chasirc.dTeastststoe nisni

aecture, install or service such devices. 3' This ;7ererat license does rCs: catxe s-rcal rcqu;-cerrcnts contaould 'L

of disposed of by transfer tw a person atuthiorze tito omsntitfc¶.IrO eo..'crrt~y l 3024
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130.24 ,Lpeceiul c' iieenines,ito Inc if- cife leconse for multiple quafntities Or i~ddedl
saple of s, WC11e licens~s-ses= flu.'n type', of hyproduct material for une In5 (sneers 3t, zi I I app-r. at 24 F114, .000,
143C Ili l14ttil 51 onls. An appliication by i'c'aearcei and developmen~it will he ali- FW 5. 12. iNW90
553 InstituItion for it ist;ccific licens11e for Inoved t:5 ifi Vic of scalerd sircescC in radiog-
h~iulasi onei( will be a iiiarovLd if: (1) Tile apliciianit salifif' tile uin-u rants. An appi;catuon far it specific

(1) Thie Ra~illnicat sattisfiles thei gell, oral rte~llyfluielyets specified in 1 35.23;. u-iefrn fscldSucsi al

1-rl rqieetsipdie nJ3.3 unit ( 'rillhy will he approved If:and (2) The applicant limit received it resa- (1)I'rhe applicant hatlalles the gon-()Thle applicant has appointed n snortble numbur of licenses for at variety ra euryit p~lldI 3.3midlenil isatoloiss colooitteey of at leas1ft of radiiiieotolc'n for (i variety or research ,,lrviuit no. pcfe n 3.3three members to evaluate all propiosals and deeciolimont usmes: arid a2nd evtpletwl hv nae
for renearch, difignosim, and therapeutic (3) The applicant has ectilblishi'd fil ('3 the eppollint for haveain ng radl-
iime of re.(loloistoliem within that Iaitittli. Isotope conmmittee (compjosed of such rt1(1)50an iroi(lm ograpers'infine adolita
tinS. Memsbership of the Committee lierhonsi ia a radiological safety ollicer. a riliia endoit t rtiitrleCminsis assistants
shiouild Include lihysiclanit expert In In- I-elir-tion'ative ofi the business office. find "indsitittoteom sinaece-
ternal medicine. hematology, thierapeu- onfrmr esnstando ee il e or dflr ic ption of such programi Which
tic radiology, aind a person ex perieinced oced in tile mate use of radioactive Inl 1 peinitia th aii: gIn assay of irssiioinotoples and I~roteeCtion terialsi) which will review and aliriove. (it Pertiodi training;
aigainstl Ionizing radiations: and fin advance of purchase of rssdioilgotuopes, li ~~i r~in

(31 The applicant possessees ademuaterolcacfrshuesan (11l) oii-thl(.Job training;
facillithIe for the cllinica care or p~atients, (4 Trhe applicant bas appointed at ra. i en to tie uoed by the lidorahrIceknsee
and diological Itafeity oillicer who will advise r er~v thrasdieerfandir' ainolt

(4) Thle physcilan designated on the on or be available tor advice and aRsist- edro find sanstsrrtnlnloadabit
appiclation as tile Individuial afser bru linces on radisolugical salfeIty prolbletism an liensoing retuiroments.iond tneitltOf
muhatentithl explerience Iin the propiosed I0) Multiple quilntities or tifpes oIf bi. cantin fienind reqirements, an~cdutoe Of
use, the handling aind administration of product MateIrial /OF Use Ini PrOcilsing.eaistn nsilec rcdcso
radtiolmotoypes and, where applicable, tile An aPplicatyion for R sisceifle license for tho applicant;
clinical mtanagemenit of irit~loactive multiple quantities or types Of biprod- iy, hMean to Uye tined by the licensees
patients: and uct material for unle in processingl for to uietclaminey tile radlograillir's aessist-

(5) If the application is for at license distribution to other authorized persons anlt's knowledge find understanding of
to lime unspecified qusantities or multiple will be approved If: 531an iit eonto c roceldwihutes ofpteratintypes of !syproduvi. material, the Apt0li (1 The applicant eatlsflcs tile generail adeegnypoeue ftea
cant han Previously received a% reason- requirements speeitied In I120.23: and plicotih itld
able nutmber or licensees for a, variety of (2i Tile applicant hasi received aI rca- (3) The afpplicant bMn v'tabli'hed and
byproduct materials for a variety of soriable number of licenses for process- submits; to the- Commission santtifoctory
human usecs. low sti distribution Ot a variety of ra- written operating sonl emergency pro-

(hi tfc'snpo sflsatpgscas loisotopes; and ccdiiresasti described In 1 21.202 of this
for human use. An application by an i3i The applicant has; appointed at chapter; and
Individual Physeieian for atspeelfinolbenfl raciiologioale, afety offcer who will advise (j) The applicant will haes an ade-
for human use will be approved If the on or be available for ativice and chalt- quate Internal Insecction SYSlteit, c"

applcan: oce n raiol~eisl iacey rnhlms. other management control, to fassure
(1i Satisfies the general requirements if) Dltutibution of devices to persons that Commissiffon licenseprvso,0

specified In I 30.23; generally licensed under J 30.21 c). An Commission regulations, and the aPPli-
(2i The applicant has access to a hos- application for a specific license to dli- cant's operating end emergency prove-

pital possessing adeqsuate facililties to tribute certain devices or the types dures are followed by raldIOURLraphe and
hositoltaise and monitor the applicant's enumerated In 130 211 fit to persons gen- radliioraiphe's' wassstants: and
radioactive paticnts whenever It is &rally licensed tind r 1 30-21'ci will be (5) The applicant sulimIts a descrip-

(3)isabe: appiatnd xenie~ appsroved if: tion of its overall organizational stt'uC-
pr3nc inh e a tppican d uasexthnie han- r1) The aipplicantsat~isflen the geineral "lre pertaining to the radiographsy pro-

dulnc and tdmiis t~rationeue thf rads- requirements specified In 130.23; and cramn, Including specified delegations of
tiling and weeadminictabiono rthe linical 52) The applicant submits sufficent authority and responsibility f or opera.
m sanage heen oradplicabl.the patienica informyfation relating to the design, man. lion of thc program; and
mhs pysicint shraallcutish pteunts.sl ufacture, prototype "esting, quality con. (a) The applicant who desires to con-
evidenpyscif suhalexperincwith huistaple trol procedurest, labelling, proposed uses duct his own leak tests has established
evidcaton.f statemprente fromthe hilca- and Potential haziards of the device to adequate procedures to be followed In
lcalisotop commtatemen ino the i meituio provide reasonable assurance that: leet testingc sealed sources. f or possible

where heacuiedhiepe rienmitt e inte dtiuion () The byproduct omaterial Contained lesicagt and contaminationi And submrit~s
eating Its amount and nature. may ibe in the device winl not be lost: tortes Commissiongad: rpa fsc
submitted am; evidence of suchi experi- liii That no person would receive a procedursicuig

ene)radiation exisosuray t0 a major portion of (I Invitrumentation to be used.
ici "Human use" of sealed sources. his body In seress of 0 5 rem isn a year 'ilMto ofprrmn teeg.

An pplcaton or sec~~c icese orunder ordinary circumstances of use: points on equipment to be smeared and
use of a sealed source for human use (upi 'The device can b~e safely operatedmehdotaigsaran
will be approved If: by persons not having trainling to radio- -Ilii Pertinent experience of the per-

(21 The applicant satisfies the gen. logical protection; and sonl who will perform the test
eral requIrensents specified In I 30.23; (Ivi The byproduct material wit~hin lAddeul
and the device would not be accessible to on- So-se- s 30 114'e ppostry as 25 VIA. 12:50.

(21 Trne applicant or, If the applica- s'i~thort'id persons. lblolaesN', 29 16tioin is made by an Institution. the Indi- (31 In describing the lblo a-t
iii(:s~'I, (is srecisiled training rind conents', thrremti he fi~xed to the L:re11,,ie rilo ,' 'ntferfipeidurft

IVli Liaers'e~tftc use of the radlotecitr devxce, the appi~cnnt - :A1 -cpse;s . rU5''"~ .- of5!

device considered (teletherapy unit, beta Indicate those Losytrucioais and precau- prodoct material. , 1 An app~icattony for
applicator. etc.) or has experience equls.- tions whic~h are necessarY Ia as.Sure safe a specific license to transfer posseszion
stint to such training; and (ii) IS at operation of the device Such instrue- o-. control of product~s or materials con-

;ohvs~riasi Slams and precautiet'. must be contained ia:n;nz exemnpt cocltsomof by-
idAi MutiriC toentlites ortirpesof by. on labels bef'ritac the istaeenti -Re- product material hc tiernsrr

Product material for see is rsrcrcrc
t 

and moral of this lob-el prOhioiterd bee recrula- has iatrodocrd Inot th-e product or Mate-
q, ri,-i'ipc aI. An atpplicationr tor a aPr- t:orusol tire Alctfl(C Eneregy Commission." r:al t;L1 be apprised if the applicant:
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SPART 30-LICENSING OF BYPRODUCT MATERIAL

(i) Slatisfies the general requirements hands over a one-Inch diameter cylinder; 'a' Terneroeature-alltiude test. The
specified In 130.23; and tritium device shall be placed In a test

(11) Submit~s a description of the prod- let Total immersion of the dials and chamber it It would be used In service.
uct or material Into which the byproduct hands usseed In the tent~s described In (a) A temperature-altitude condition sched-
material %%Ill be introduced, ntetntled tine and (bi of this subdivision In 100 milli- tile shnll be. followed as outlined in the
of the byproduct material And tho prod. liters of water ait room temperature for foilowinor steps:
tect Into which It is1 Introdusced, me'hod a Pariord of 24 consecutive hours andi Wr, Tile Inera strperhiuee rf tbe
of introduction, Initial concentration at analybis of the teest water for Its radio- j- ,;i, i--- shull he rdu-ed Wo 62' C.
the byproduct material In the product, active material cont~eit by liquid scintil- 1 - 0 P I wiU ilia device. stall be main.s
or Material, control methods to aaiswo e ttion countlng or other equally sensitive isIs-ie for At least I ho~ur at this temptlraturv
that no more than the specified concen-. method. nt llatospheric pientue~f.
tratior, Is Introduced Into thle product ill) Not mnore than a total of 25 miliii. .51 P iTe liscernstlernperatlsFO .f the
or imnlterlisl, estimated time interval be. curler. of tritium wsill be applied per Urime- ot_1f eti'.ohr Shall be rtisled to, -54' G.
tween Introduction and transfer of the I-ica an ase'r Itsli ache it~finsame anti -ri tmor
product or material. and estImated Con. fill) Not mere tlhen a total of 5 mailli- e.s sssospIissc prefaule.
centration of the radioisotpop in %the Curios of tritium will be applied per hand Xt'p 1. The aim'.tihe,tsl pressure of MCI
product or ,'natiorlsl at the time of trarsis- and not more than 15 millilcuries will be cliombee that) he redslce'A tof 9 millimeters of
for by the licennee; and applied per dial (bezels when used shall in( rcsry absolute ipressure whilm the chamber

(Ili Provides, rea,.-onasbl, masurance be considered an Part of the dial). temierature is malnttleed at -04- C.
that the Concentrations of tile by'produict lSdellJcp C The Intiernal temperature of tbs

I Added) chaitober s101hal lti 'e IPI l to *. -10' C. ( -4 I t'
material at the time of transfer will not tioesci: 130.24it) appears a £211 rit. 12730. and1 lslulotuloe5 ,ii.tti shle tempierature of
exceed the concentrations In 1 30'73, that 1). I, logo. till delict' hos hsnislticd 4t -*-' 0.'
leoioncentratioei of the byprodutct miatin-55.h oeotseeoaS h hm
trial In conecentinationa ececeding those in 0, I.uesifollt sa/etu devices /or use In sndtlliiChe Interalsseuito aftosherichamber

I130,73 Is not likely, that the product or aircralt. [I Alt appllicatiotn for at oe. 'f"is teAt cthamber doj? shall then5 ti
masterial Is not likely to be Inhaledi or i,tc-ciflc licentse to manufacture, anseem- ssiei 1rto lr that freas Will form oil tile
Ingested, aind that tieo of lower cencon- hie, repanir or import lilmilnolls rftftty tjovioc, anti Shall tifelnolsel) uin Util the trost%
trations Is nut feasible, devices, for edistribultion to lserec'n Hen- lifts melted but nt ltong enough to allow

erally licetnsed under 1 30.21 (d), will be to u5,tture 5,1 ssspolie. 'ilie doe oraoit
(2) Elach person licensed under thtis dI:tlSbe c 'c's-l

paragraph shall file tin annulial report approved ,uiulcn sf:s h tnrlcie~ s;:. lo itrilemeitsao h

with thio Director. Divisilon of f"cen'fllnit~ I ti e esiseil V, -. 55' C li85' IF )
land Registltion, describisng tho kindls reqtuirements specificed In I130.23; oA oot Sthertc perutleet Trhio tempiierture

'Ind quantities of productbs transferired, 0D The apptlicant subtmits rusitilcent" 1 1.0 desire Bshal be, autailles at .. as' C
the oncntrtio of yprduc maerlitInformation regardit esachi device per. i In aintoisnerlit , toeI hours Ilia device

cothie d rindelthate ofntt broduc byrautea fluent to evsitintton of thte Potential rii- gtialt thencb tat'sislit) Isijsptri-e to determine
coaterai rnnted andin the res o iporot-ic tillationi exporsu~re. Ifcludingth': tile, extent 'W ally dtl ll-'ri tif 101

mateial renaerre durng te reort Chemical iand pitystsel form and VI, 1, c Tiecioilre t injijeratuv etisit be
of1 WJun 30nd shall bt file C~tlt 300 tll5rl- Til tea "L ;11C f he We.1-1 h.1.1 lý fled maxtinmum quantity of tritium t)sI eachTh a. ,rWe tedvcof un 30rid sal befied itin 0 evie:Shllt "It ttIhilted at .1C oe a jwrisst ofdays thecreaftrer. lb) Details of construiction end deslrn: 33 milaiutes

lAddedl ic) Details of the moethtod of birding Stop F. nisc hurnbr~t temperature shatu
Sovioeit I30.241th appears at 25 F.t. 7875. or contairning the tritiurst 'a he if-uced to -55' r 1130' F 55 a '1t nlm

Aug. 17, fatsi. Id, Procedurces for And results of proe- IIictc tpte'Iae Tile iieoperttsre of the
(1) Certain lumsinouse timepieces. An totype testing to demonstrate that she str-oe t1151 be 41Al~tiiictil .t till, tuil;ertl~lue

appicaionfora seciic icese o aplytritium wilil not be released to the en- 1:r a pceil-A of 4 sours
tppictiucontfraie seIfn luicnose tomapl vironment tinder the most severe condi- Stllp a '17einternlrri temaperstoiF of the

pondtit cotainedpiece lrminous or di-s tions likely to bei encousntered In nornmal c bomber thall he edlvetd to 35 s C '5W'FPI

or toipr timepieces or handa or dials, use; sil Ibslls e pressure is d 13 i:tabites aThse'
ort impor triiumepee for hand ours dials. to (e Any quality control Procedures (leterti ehall be maintained under these roe-

conttnig titiu fo us puruan to proposeed as alternatives to those lPre- elitlios tor a period of 4 houris
130.10 will be Approved If: (1t The rip scribed by subpisrarKTph -2'11l of this Step 5. The temperature of tile test

plicant satisfies thoe generai requirements peragraph; cromoe, sallo tie ra:aed to - 35' C 5 5 F
specified in 1 30 23 aind 2) the applicant - f 'inv' additional tnformatIofl. In. 011 she pretiure rtcluced to035 mil:;meters c1
submits sufficietit Information relating to elu ding exicrlinental sitidies aind tsets, lisrculy i.Osoioie pre-ese Slid &tablllrid
the chemical and physicsl composition required by the Commission to facilitate Th~e deill,, thati be mainstained under tilea
and characteristics of the luminous eaon- a determination of the safe'ty of the '- slip * s fr0The rj~ of 30minptesue ofth
poundas), the methiod of Application of dcs'tee It Thhe Insenl priessr 'I 53 rieS

eth compound. quality control prore- 'iii Eaich device will contain no more is " eie C1C!:.Jbe shooste p aessure nod be
dases and prototype tooting of luinf'1ous5 than four cruies of tritium. Ieoerts ruced *.o * 20' C 168 o

dio, nd iv, 'rhe Commission determiines a'b! Irel Th~ -jerte Shall be inoit.rriled
(i, The tritium ise bound in ste tuand that: llen tilese conditicons for & penli a . 41

nouts compound in a non-ssater-scluble 'a; Tile trethod of incorporation and bhl-i.
and non-labile form aind the e"'mlpound binding of the triturn Iin thre device is :b- Vibration fits(. This procedure
is bound to the dials or hands. The tnit. such that the tnilluo w~ll no*t be rleasesd applies to Iti-ms of equ~pment ' including
lin will be considered to be properly under tile most severe *conditionz which vibrattion IscIsling assembliesi intended
bound to the dials and hands if there is are likeiy to be encountcred 'n no:rna: 'o be mounted dhrectly on tile struct-ire
no visible, flakln, .r ch ppln,:fl ard t!ýe -d, %y a*.,-- *r -Ieurll aveK
total lo.ss of tritlium d.,'s not exceed 5 b, the triuum is nrcorpora*,id C- VI;- jub~i r ub'irle rdi5t.O '.

percent of the total tritium when proto- closted so as to preclude direct physical be mounted directly on gas-turbine en-
type dials and hands are subjcctcd to contact by any person with it: grt'rs Thle dev~ze shall be mounted on
the following tests in the order specified :c The device to so desienet rhat It an apparatus dyna~micall'y similar to the
below: carniril easily be d:sassmbled, end most severe corid.*oron like!,- I,) be i-n-

(al Attachiient of dlals to a vibrating 'ii Tile dov~ce has bienl sabiected to coantere-d in norcoal use. At the end of
fixture and e~bratlon at a rate of not le,.. And has satiosfcieriiy' Pa-ssed the PrOtto- theý test Pto-:cd. th-e ýe C oha:! be in-
than 2S cyclvs per second and a ;-':r or ioope-~e !,i udv'ý r , c cclcd hsrcuc-.l i'r p--s.Ise cota.cc
acceleration of not less than :0 for a of this~ subpsrscraph ' I \';bra::o-n tests sloh e 'ronducted inder

pr"I-d of not less than one hour and , , -- c', a Ira'- h2sororo5 e pro- both reo ataid cycling codmtonis
( b) Attachment of the hub ends of toType tes;_r on, cach a: n.c prototYPe according to the rollowL'ag Vi;bration

the hands 10 a clamnp "nd bending of deosees As follows: Tn-i S-zheduce Tab~e I'-
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11119110iANCE FREQUENCY IIONOCEOS101 OF CYCLgs PER MINUTE
Irsesm .liý Iit 1' 15311, IsIt1.~ -- IT 42 146001 n

")oIII j- r - - IFi II Is r OI I I I I I II

1)l Determinaionie~ a/ resontance .I,'.
Q14111 ce. Individual resonance frequency
surZveys shall hc conducted bly applying 0.100
vibration to each device alone eaich of
all y act ot three mutually peienlc IT
LIlaci axos and varying thle frequency of
applied vibration slowly throuth Otl a range a
of frenueneles from 5 cy elem iser hetmund
to 501) cycles per seconhi with the double
Amplitude of the vibration not exceedirill
that shown In Fleurc I for the related
frequecnay.I
isis vibrated fit the determined resonance
fresquency for each axis of vibration for
t he Periods andi temperaiture conditions 0.010
shown In Table I and with the applied
double amplitude specified In Flxure 1
for that resonance frequency. When
more than one resonant frequency Is en-
countered with vibration applied along
ainy one axle, thle test pseriod may be ac.
compliftheet at the moat severe resonanee
or the Period may be divided among the
resonant fresiuencieal, whichiever is con-
sielered most likely to produce failure.
When resonant frequencies are not ap-
tParent within the apecified frequency ____.________ __1__rang~e. tile ,vecimen shall be vibrated for 5t.
Perioda twice aslong11 as ithosa shown for ~~, ,resonance In Table I at a frequency of S4S
at cycles per second and an applied dou- to too o
bile amplitude of 0.000 inch, 11ISOM01ATICt1 PRIGYRNOY CYCLIS pip SE1coND

(3) yciflismy. Devices to be mounted CI& - pitrfovbainatwlhe Icuey
oniy on vibration isolatore shall be tested Pt~ -mimlto irte treanmfeusf
by applying vibration alone each of three ~eee fdmet
mutually perpendicular aKen of the de.a Cd) Shock test. The device ahiall be of tritiumt. Any eiec ffmset
vice with an applied double amplitude dropped upon a concrete or iron aurface or failure of any device which could
of 0.060 inch slid the frequency cycling In as 3-foot free graavitational fall, or Oaffc cantainment of t1h0 tritlm shall
between 10 Find 55 cyclea pee second in shall be subjected to equivalent treat. be cause for rejecton of the designs If
I-Minute cycles for the Periods and tern- ment in a teat device Simulating such ithe damage or failure is attributable to
perature conditions shown In Table 1. a free faill. The drop teat shall be ra. a design defect. Loss of tritium f rom
D~evice, to be installed in aircraft with- peated 100 times from random orienta- eachn tesed feiter shallper easuared by aout vibration isolstors Shall be tested by lions, iigwt itr ae nae faapplying vibration along each of three ie Hermaetic seal end 24raierproof test- least 100 square centimeters ont the out-mutullyaxes thedo-aide surface of the device or by alpingItUlYperpcindicular aesof ted-on comiuletion of aill ot her te~ts pro- thle entire surface area if It Is less thanivice with an applied double amplitude senit -Aiby this subdivision -v. the device teo square censtimeters The amount ofof a.036 inch or an applied acceleration shall be Immersed In 30 inches of water tritium in tise water used In, the hermeticof log. whichever is the limiting value,
and the frequency cycling between 10 for 24 hours and shall show no visible seai and waterprosof lest preicribed by
and 500 cycles per second In 15-minute evidence of water entry. Absolute Preis- test Tf, of this subdivision shall also
cycles for tise Periods and temperature curem of the air above the wate r shall then be measured. Nieamurements ahall be
conditions shown in Table 1. be reduced to 1 Inch of mercury. Low- made in an apparatus calibrated to

cl A creleea fed weatfienine fests. The ered pressure shall be nmaliistaincei fur I measure tritium. The detection on the
desice shall be subjected to 100 hours of minute or until air bubbles cease to be filter paper of more than 2.200 dislnte-
accelerated weatherin! in a -suitable piven off by the water. whicheve.: is the cratlona per minute of tritiumt per 100

rtc'uhrinn! miehire rPsnelc of Corey T) totyer Pressure ostil then hre increased square ccrit~ncters of surface wsiped or
ii''-n~ tb a c 1, cutci the -- nsmc 0-mnI~rc p-en-i Any mts thc- vmcr. of rr,sr-m tlhan 'it pe-rcent

il rcllc c.. t -t h .a %a sournithi evidence of bubbles emanating from of it,. oii s:rns an-,> c! *.: .,n in an',
of 2700 aenstrclms The mlgt of the cac- wti h eie rwtreeigted-e hl ecuefrr~clno
bson ares shall 1 s directly on the face wt~ h eie rwtre~smetedvc hl ecuefrrleino
of the devcre. 'Nce tempecaturs at the dlevice shall be conisIdered letilese the tested_:?
.saisple sh.ail beP maiestained at to, C- (1i Obseprtiviom,,. After e^srir of The vi, A person licenessd under this sec-

itsor minus 3 C Temperature meam- tests prescribed by thin aoisdlvlsion vl, tion to manufacture. assemble or Import
ureiteints shaill ire made with a black each de'c- shall be examined for e)!. deIWces contalr.Cng tritium fer distribsu.
pnties tisermcnorcue.. dence of Physical damage and for losm lien to persons iscneraiy ll1cr-ed under
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PART 30-LICENSING OF BYPRODUCT MATERIAL

iD 302d shal affix in) (elch dpivl~c.t' a rý,lljOO oebii'rlly llce-hod wdir ;3021 Ive*cme nr t,.ocn((i 1 rosin Li-, lock under
label whic, hallt II IrwI(11 i 'o Ila lua. (dii Pc . I'lo report bhi;j 101tiy each tilt mlost 0(09C conditions Which tirt'
till vcr'at or (Iio-tcri, (tenor' number, the Pon' tCliot'ir tiby ItilC' stiate the Ci ndic i'.'yt hk0 e lictenoultele tl it normal0 lux0
Iniiatlt ion rino~fuil liecliuby 0 201203 andI tiulnbir aof iilnlotus dei'entc Iranic. andl hiandling.

,at of 11i1ti cliopt r, R tiuteotpalit tha~t the ti-i Ccl, anod twi~i fY the quatntity (it Lri- rl, '[Ih, hev,,, m'n'-m'tin of ithe auto-
(li-Clei Conitillui tntiiim oiid It; yi-nci-ally t110(1ii Inoech kind 01(It-dvice. Llich frnbi~le lock. iith theit. i-tafletd lock Il10-
IliNUI' -c by uti( USAViC( pur.ijant to retport shiall cover thec ye-ar v'tainy June mi nh

1 
'r lov, rxe-ni'~ - tedrift tthe tartotO

1 30.2 'N'11 ittd icelicht uoir (rfioroiJlto 30 arid rWholt be riled within thirty l3Ui type, test-% rind metot-ill.-th Cirtioirclfirrit
(if may to' rqii-~ied by Itic( tiommitl,Aijohi. daya thereafter. priiCritici by buibdlvihiali OII ol this 1ii.-
Includiwii (fiISotitil Ililhructlnhli- 10tiln IIV- (Add~edl pa1!iiraphli

lii'O lateil. If tlic Curnilnila on deter- , v~'lhe jirototyoC tests shall Include
mincel that tahi-llnii' on (tile deit-cer i' nt (tovter.- f30 24il oppacarm lit 21 V ft. 2314. tile I ollna g. to bc ronducted on cacti,
feasilte arid1 that in i'or iloi 1Ct f.1, i 4. 1962. iof l~vi fraotytie do iic.-'. lii Othe follow toyl
to tle hieilith n C l ~fi'ty of lth' publiic ik i-I Iteyclctiofd or:l
wtill hiot bvi crealtq ti. Hi Int'y (iicit~II'e Aill Q -l' leoi'rvicd I ai, 'The device sboll tbe subjiectedf to
tile labclitrlt of ttile udevicy til Ci oirlitire i lintmi Ce, lhin aItilortiobile lock illbnina- 100 hoiri ',f aelerater ld Weatheril'in (In
thaot a leaflet biciltirit fl(lit' !i ci -biet III, tors. (It All Amoipaioell for a specific n ;ulitable' %euhrlri llo Othftinit whllch
foriiifi (1li 1.1 r iwlo-ed lit thý o Cl 1 W license to Install lock illu1mnatloora Itub ý:njtoil f (-i the a (n t vyecr comiditlofi of
lIt whi ch till de-vice Ii 1,1tillfcl. litiiflobit( lockn, or to Import for sjide ncwtmal utt'

(2 1it Unc 1wei arioci ttci-tille milier or dlitilbutlon lock Iihiral atort luittallI i -1it '11be dcvtt'!-ill llý (]tt'ioppedl uipon
tItla iai'a'!raihl -loll vcooldly ilt~li(ct ito alitnunolill loeV I.y ore'r Iiriiaur!uit to it coince-Cte Or lio'n riirfaci! int it 2-foot
cacti flt'ctcc lid Shall rrvle-c irnc whichi 1 :0 12 will bc upproved il: ft(( vic ,vtayttii'ii Ilkll, or rht1 hll ib ulb-
filia it obiprcaiblp plivi-I vol I. feet, lbil. ill TIhe appicantL 5tifit'l il(. t ve11cnirl loct td to tin clii ealnt trot-tlacrit. In a
cnoltli allt-rI pottiiiiiiii- it tile trililion rorllrti~icticin1 tl(0lclifii lin 1 0.231 mt-! eylo lmlattot! mocl a fall 'I ho

(Ill iEncti personi Ilciilsetl utniier tiii' i ll The Oiplicalft bubmrltos sniitcrnit drop test 'titll be re-Ijeatei IOU t101(1
ptronr lililt [tili1l l'iittlt't 0 it Chua-l of Information t ificrmtilnliq h lock Illomiiii from riondoin orlinn tiltnr
devices frotil oncii li(odule! on lot itain. torn iie~lt itlli, to e-valiaiottn of tile po- .- i rTie device qtiall ho il aftacliem tf a
ptleid In acciritlitice wcithi 1 30 25. to tile tietitlal radatiltont exCliourt', Inidiitg:ii vibratoary fltitore anti Vibrfldlite it rarte
foillow-ltim 'iliolity, conttrol proceitin-x (a Ch thlotral andt pilyclerol follrn tind of noir 1(-;' than 26 cydian per !(cond and

IfII E'acht ilirtie halloI lie toimer'scri IT. maximuim tuantit ly of trilltiu in eaitch a vitialtion accclvrhotloli of noilless than
301tindiel (if ci atcr tim,2 ill'iours and l thll lock Iilumuinator : 2 0. fir o licrlof not Icon tMin I hour.
Ciltlti ow Ole ltilei' e;dett'i of wiate r entrt y 1fb, Dctrli i¶of counstrnictlon nrlid tt~l go d, On completion Of the( fercoolnw
Abtirilultt lit-i ostil of the airl titiov the of tile lock lyoiisilnt-ir: le.n tile ft'e-ict -hl~l it,e lllt nedl in :1D
wolmitr thrlill thon I-'t'lor' to I Inch -r Ci Itoil~l of till Ilettici Vf blntiniit Itibeh, of tyntir for 24 hryit rfind hall
of mnercuiry. I.o.aoon'i mrn ethiill hle W. cunotiillttl tile triltium. hrw'! nto VOtoblt' cotrii f e Iatir entry
main~llltaine for' 1 atlliuke or until air -d-I J)-tniltof Ithe meitiodof Intlilllingit ll') tie, loci: ;iim:.1, Ab'.lNt ie lit''
66;.IA- cum i.(0 It, jh- ,t . ,T -lf *ythw wn-ctvr, the lock ltii'O itnloti the o'it,,mo- -te of ttte air niuia,.e itt' .Natoir otili then
JIichiever 16 Itie lony i-v. lrvetil r, fialI title lock so Witha tile lock Ill limont~ Ila ir bit ro~d uro to I I nch Of il I/% -tt ~t
1'11no be In crI,(.ed to nori'n) i atniosp-llr not lead ily removably Ifroot the Ci c niid prt 'tre thii ll lie ml. Otitnict tor I
oencore. Ali%, dyLicC wh-itch it %l:.s at tel- moblc lock: min t or until air bubhvRtenretre to the

.tcneerl i hr bubile; ceun " -r: Ilili' ci Proccilitren for ond IeoultS nOf prTo- gorn ,lf by' tile- Able r v-lchi-;'r is (Ihe
wnithin tilte del icV. or .i.. - ttin tiet 1 tot.'e teetnit to di-nionstratc t-ilt the loocer tPceneor iC ol tlinhi'r 11" 'iv
'('vvce - F';~Il I be Ii- voctrd. 'ior Illurti on to wivil lint be-corn' de- to no01mal altlnoiiiel tc loencre Ant

-b 11i the, 1t I tc;t waoter from tincied fr~om Itile lock and the tIltlItll "Mll evidlence of bubbilcs eranunooif fI~m
the precritinr tt ýt -'a ciot th li udji, 1. 011, he rpiip.one in the enviivanment, uindr wilthin the lock Illuminator, ror %toAter
aton Rhoil be (lieaosreti f-'r tritiumil con. (lie most neverre conditlons licyic ii , ii; ertr-nn the lock Illumi~nator. SJlaoIl ie
tent by ali epparatus that hoc% liven i-ncountered in nol'ntol tire of the lock considered leaka,:e.
calibrated to rne-nsure tri-tium if In, pC illorminator: 'r' After each of the leo! tire rr~b it
than 0.1 lierveelt of te it orlnal alonitit /.I Clinlitv tot

1
1' c+ict'1-itI JtO by lth to130!!4 tom '-1 Y'-. each let cc

of trititum li( altO dev~ce Isn found to hove l thiton'tr:it" tlat I''-' (ac ic,)T (r Ct it' shall b c, ,iantrtoed for ecul 'ore of lilt i;-n-

leaked intothi (lnie Ii~rti lon te.c rtoter. the tocK l:%im ~nator% 'Int eet the s-nt;olvO- col damp;c~ and for loys of tritiunm Any
lcakloc device bhell by ecicted. Tions e0tatlhiio d Ot l~e CoairnL.;rz n for ttesdence of darnawe to) or Ititlire of any

-'liii Ani applictatiotn for a liccnee oer for . !t; l,iiclI;.lt~.io' dolic i-htchj ct-'id qffet the canton-
amendmentf of a hicensee may, Ininclte ii 'in' Any additional linformnation. In.- ment of the tritiumn in ouch devicesa Ouah
description of quolitty colitro" penrieiiut-i' C iiding experimoental rtudiel; and ti-sir, be cause for re~cctian of teilca- eign 00
proposed as alterinatives to tbw pie. it qulryd by the Commilcoon to fitctl't File *.vl:ch such pirntotype devices 0-cre con-
seribeil tic ctihi

1
:v Cslt . c.1 tilthi r,;b- d, terrnitro'.cn of ti' tafet:.' of the rc stcftred or manufactured if the damagie

p1riiyroT11s aiid ;): oiyosod cr.!-'rio for s-- torl.t ~ r fatI-lre is attrtbo)WbIIC ito ete';'n do-
ceptance uni I* th r(- prD7,l- Ityes T'Ih 'lit' Fach ['vI: ;1.n.a9to- .-- foot L,ýos f t1rititurn f crn echvi t-'¶c
Cornllots' .11m1.1i aiii tpl1'Oe :h-t pe~p 11-t, d !-t i n:to rt''-ro 1 15 of d - !,a ' b men '-,-cd beh I - tam
altcrriat1'. pi-oceittrtý *f the appt n* Cli ~ um .t..01 . 1 the imrioerc;cn tesl %tate- il'ed :n
dc-iionctroecs that theyv woill aooure lthe I ~ ~~tc'-oOn-''Ia d oft h'' an bydvs-rc1
repectiotio a.'. att .eiluy o t'a The tnturn -rl in. zh. ie :u ci-- t'*. C" "OV the en.:r oev-
ace rate exceedingt -1.1 pecclit of tice n~un compountd ;n a "ec ' t a-.I.~i irer 1 99' 'it' a
orr'ltitt O'-tntil of ~l int;,urn to y 24' _ri 'it "lab:e fr:r a:-"!.h tic r'-e)ttnd rn,,rits' I i!t urn ha'' Oe mad tin an
ttt'1r pc1. old""coc- arI h,, :.1 i.. tt ock appa' at's cao Orated to rtea '-a--r, ; znt

tapitiC'pt'i shall wIi-i i''ect 1l1o E 0'' t" i-d r!' ;7. e. -'--

crially litttcris undcr ! 102 ill-' in' most 5(rtc rGe /::r' lc -.. 1. -! 'in *." -mm- -"'on ttc" til'er '-I tt-' -1
liiialnou' Eaftiy device ";*h:c'tli h' titro to be ncnounte:td ;n. nor 'a t '1o ail of 'hý sutx:iYvrvt vr ' m,,!c than '"01

Ito- 'tn -- f !hl V I x 'i-a-'rýI- mir.'

(A''-"' tloS ' 6f Y
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Inital~ton f lok ATOMIC ENERGY COMMISSION RULES AND REGULATIONS
ilstiu..io o l kliluminators into iirJ'iir itrartsferti Of such devices to personal geta-ul~taoritbilae locks; - - eraliy tic'nved under Inao2tci. such&(liii dubject Production lots to such li to'i, t'Ls11kI. i report oiatii identifiy each general l1*QuauIittf cOntrol teflts tUs May be required Le.ts Ins''. cenace by namec and addrees, the type ofFIRa condition of the licensce Issued under -_ _-- ---- < -- device trazuiflTerre, arid the quantity rindthis *iscAersph, sampled In accordiance , All is type of byproduct Material contained Inwith 5 30.25; and ii, It the devices The report ahall be r.uo'

(lii Vsualy rielee eah dvic in~ -7 mitted within 30 days after the end ofproduction lots endI reject any devices If iac caena qure i hchscwhich has, nn ObtmerVisbie physical detect 5 deic M c raend ferurter t gen eal whchsuhthat could affect containment of the deiei7rn4redt eeat itriuum, ,~,,1, censed persons; and(3, Each Person licensed tinder thia e"' hl una oec eea Ipartuirah sall ilean rnnutl rvortIc.n~ee to Whom he transilers such device
with ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ i ci ietr ivtoioftisnlvL~ne opy of the getierai licensec contalined In

alnd Iteigulatlen, whichshll tn state the I 30.21 Isuuance of specific licensae. [Adledltotal quan1,1tity Of trtiuum tralnsferred t OF Uo 0 Ws o buijroduci material. (a) Upon plouses 13 32~e) Appiears lat 24 F R 1M0,Oither Persons ulnder I 30.12, durinit the a determination that ain appiicatiorn Feb. 12, IRV,,reporting period, in the form Of lock~ meeti the requiretmentsi of the aet andIlluiminators contaltled lit automobile the regulations of tile Commission. the (f) Notwlthistrnding the provisionseitoi. Such report hhaul ldtntifuY by C.OinmiFAeon Will lissuc a specific license of It130 9 and 30.32 c) of this. part, nonamet and rdhlress all persons to) whom authorixior the possession and use of by. person licensted by the Coimmission pur.a total Of more than 5 curies of tritiuim product material IPorm ABC 314, suant to the restitutions in this Partwere diiltrIbuterl under I 10o 12 dtarlrff thle UYProduct Msatorlial Liconrsel). shall transfer posie59ilol or control of
coeor thel yeartendin Ea1ch report shall ib The Comsmission may incorporate any product or material containing con.covr he ea enin Jlie30andShllIn ainy license at the time of Issuance, or centratlonj of byproduct materiel nothc filed Wijtlhio 30 days tlscreatter, thereafter by appropriate rule, regulation Oxc~Od"Iffi thO." 6Wpecied In I 30 7 3 which

tAddedl or order. auth additional requirements he has introduced Into the product or
SOtlr(1t ) 9 (i SC4Ir nspenrsr lit 27 Pit 3111 and conditions with respect to the lieea. Material unless the transferor hai ro.Mart 31, 152, tiee's receipt, Pomoeslon, use and transfer celVed a license from the Cormznlieslon

of hs'prf,duct materila as it dooems Appro. pursuant to I 30.24(h) authorizing suchI 30.28 Quaflity Co11flrof' smltiny p rot~ . Prlate or necetsary In order to: transfer. 'The provirmlon, of this pars-cedurrs tsinder certinl specificl icentse,. 1)s eromobe the common deforise, and graph (f) sahill not Apply to transferslau Each production lot of dovic ii.eeirty; to duly licenred perlsonus of products orecenied tinder pacarafitphi III4p, jor sti (2t Protect health or to tminimtce i mterials containing byproduct materialof 1 30 24 suhall be animided In aiccordance danittir to life or property; f0&r analytical, laboratory, or waste dis.With Sampling TAble A. If tile per- [ýt Ilrotlect reatrIcted data; Posial Purposes. Thla parai~raph shallnuioalble nuimber of rejects specified In (4) Reqiiire such reportis and thse not be deemed to modify ainy authorityliarnl~lling Table A for a lot of that siza keeping of such records, aind to provide granted to any person In a specific Il-ls execrifd.odal devices In that lot Alshll for such inspectionsi of activities Ultdet =1517c ISSUed bY the Commnission prior?be sampled or thri entire lot rejected. If the license as May be aecetsary or appro. to the effective date of th~i paragraph.ten 110) or more .successive lots have priato to effectuate the purposes of the Addbeen tested and none )f them Includes a act and regulations thereunder. J 31()appesr t25P.755larter number of rejects than specified in oi"102t)apseat5P.17,Sampling Table A, the sticceecding lots 1 30.32 Terms arid condiltions it.11 Aug.lt. 17, 96.nay be samplsed In accordance wtth ceasel. (4) Each license Issued pureu. 130.33 Xzisorts of byproduct matevrial.Sampling Table H. ant to the regulations in this Part shall (at) No licensee shall export typroduct
l~mededlbe subject to all the provisions of the material from the United States exceiptl~medod act now or hereafter in affect, and to all as authorized purcusant to thill section,Ctsts~six: Flrxt wntiener of f 3028isi valid rules, regulations and orders of the lb o Any lcenee. may export byproductamended toi rftil as flit torth sboveat 2t 7 Co~mmission, Material covered by his licencei to anyFR 3124, Mdar. 31. 3902. (bi Neither the license nor any right foreign country except Cuba or countres(hi If any lot sampled In accordance tinder the license shall be assigned or or areas now or nereaf tar listed as Sub.with Sampling Table B Includes a larger otherwise transflerred in violation of the group) A countries or destinations innumber of reJects than speciffed In provisions of the act 1 311 3 of the Comprehensive ExportSampoling Table D fer a lot of that Ailr. 'c) Each person licensed by the Cold. Schedule of the United States Depart.all devices In that lot shall be sampled mlss0Io rursisant to the meesllations in merit of Commerce , 1 CPFt 3713' !pro.or the entire lot rejected Sslcccedlnq this part shall confine hi, nrsxevsien land tsided. That the aultorrlly conferred bylots shall be sampIrd lin accotrdance with us of by~product materl~al to the toc&- thus paragraph shall apply orthr to by.the provisions of Paralzraph -a of this tCons And purposes authorlrcd in the product material hawogn~ an atomicseenlon. l~cene rxcep~t As otherw~se provided number from 3 to 83. inclusive. and tolAcddodl Is the ei'era a Liceri'e Nivsed vursusat tritium when contained In luminous

sirotcir 1 10 25 appar~s 55 2-, F nt 219C to the rest:!at:oins :n thit part shall carry safety devices Installed lin aircraft and
SrIt. 1952 with it the rieht to rerelve aciluire. own, di-stributed a~s generally licens~ed Itemspossess and import byproduct materiAl pursuant to t 30 24 J1.T,"l AAnd to transfer such maeirial to other Amentndd-~ .- ___ - icenstees wiThl, the T,'itt Statees

ud' Lsi' to license isurb maiterial. lb. -rd Cuba or" a--.r '.e phrase --toI-1, -d, Ei icne sit pursuant to _F !,Icrsi'o.it?y ravep' 5 23 P15 7825the r'cul~tillri' !n tihs pa-S shall be cc tir :'1 ' nd .r1'd-5 _ad adi,-ned- to cort.-.: ti-.e or;-x.; F et to :..., ;- F h is 5 'forth in se-iori 18.3a -d ncluslve, of the. c, Ay lihcenee may export byprod.-let. Thether or niot qmid nrovlsiona are uct material covereld by his license too xspesalv cet forth In. the license Cuba to the extenit that the byproduct
eFacts ;Ieesee authiorized under mnatevria is contained in mnedcl~nals or3 f.0 24 f- its d:51.rtb,_le certain devices pharmaceutical preparatictns or in le--4 to) rerieirally !licene persons: vices. applicators. or appliances designed

. 1 ShAti report so the Director. Vl- for use in med:cal d~agnoeis or therapy:
-- -- - -___ visiaon of L~censlng arnd Regii~at,-la afl Prxllded. TIMt tie authorlty conferred
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PART 30--LICENSING OF BYPRODUCT MATERIAL

by this parag~raph shall 1apply only to tiun mhall be incluled in V-w fihippri' effective date of the regulations intis
byproduct material having an atomlc fixpur Deciltintion: Identification of the part possessles byproduct. materiel put-
number from 3 to 83. Inclusive. byprlodluct material; the rjuaetley In suitsat to an authorization heretofore

l~mnddl urcns: and! the ratiOof tW liolt tri the ts!,uud by the Commifssion shall be
CHiAKO: I130-33(0) hfealnded to read use Vtattl quauntity of hydroften if tile na. deemed to poasism such material put-

forth fty'o e. Re 20 t. 7924. Au;. 23 wel lerial i.s triiurn-activatted luminous suant to a license Issued under ths5 refug-
(d) A general license, is hereby Wie 10)1011t latlonil in this part which shall expire

autliorizina~~~~ AdJ0 Iront xotfo 03e ninety day& af ter receipt from the Comn-athorezUnie alst any cn ounpetfrisor h~ucr. I 013C1 p., ,t 27 r' it. i73. MIesI(In Of a notice Of expIratIOn Of such
destnintien notaliten ito n onre5o s 130.7 1902 an AI~ i2, PS sI . lnt27, Ms~ 12. licen-se. Such license shall be deemed to
wle A', 5,000 curies of tritium and f,000 CCicol l emsadenil~Icr
curiesi of polonlum 210 ins a calendar ()h N~o iserhon may expert byproduct prjratted In such authorization which are
quarter. Plot more thtr 1,000 curies o, Material from the United Stattes kn~ow- not inconsistent with or otherwisae pro-
tritium Insy be exportell by anY person till or havinti reason to bel~ive that it vided for in the regulations Ini this PAMt
to any oreo country or dtestination In a is to ho reexcported cdieectil or Inli (b) Any authoriviation heretofore IS-
calendlar quarter atidl ot mole than 'D rectly. In whole- or in part. from tho sued pursuant to the resulations in this
rulles of tritium may ho exported by any country of ultimate de~tiriatlon shown Port ehali be deemed to be a valid 1icenlil
Perso~n in a single shipment under thils onl the export licenisc, PhippereA export during thes period prior to thea expire-
general license. Exportn under this Recn- declaration, bill of ladirng, or commercial thin date set forth lIn Baid authotizatioil.
oral license may be In one or more of the Invoice, unless either: Such license shall be deemed to incilude
following forms or products only: (1) The reesport has been author- all terms and conditions incorporated In

71) Tritium activated luminous paint: ized by the Comrmission: or auch authorization which are not InlO0n.
(2 Tritium labeled organic con (2) At the time of export, the mate. sistent with or otherwise provided for io

Pounds: co'rial may be exported directly from the the regulations In thise part.
(3) Tritiated accelerator targets; United States to tho new country nf X91101 eecoses1ax Asiasssc IRPSee0ec'm

14, oionum 10 saticeliinatrs; Ultimate dclitination under the terms of Rcr. a ahpro(4)Polnlu 21 ntl ,ic limnatrs; one of the general license& estabisehed 1 30.41 Rcrs a ahpro
(a) Tolotium oriloneutron 21ou lirces In this section. who receives byproduct malterial punT111-

tel ritum r poonim 20 caibr- 'ant to a license Issued pursuant to the
lion, "'andards; iAmendedi regulations in this part ahall keep ree-

(7) Luminescent~llht sources: Cnisse: Paragirsph te) of I130.13 redeuie. ords showing the reteipt, transfer, eSo-
(61 Tritiunm sources for chromatog- natels as pmcrigrepi (hi at 27 Jq. 1257 port and disposal of such bypioduct

raphy irutrumenta; Me). 1.2. 1982. material,
i9i Electron tubes: or I 30.36 8z"Ffealo. Except as fin). IlevrtCOCCni.
(l0) Tritiur n 5 a contaminant of Vided In 120.35 ib). caeh specifle license livailcs 13o42 Foited at 2'7 PA. 12257,

Helium 3 In at concentration nut to ex salel expire at the end of the day, Irs the IDesý1. 106i52
teed 2.5 millicurieA of tritium per leitr muhadya ttdteen
of Hei cum 3. 1o3 n CJaitdteen 0.43 Insspection. (a) Each 1i-

lAmendedll 1 30.35 Renewal of license. (a) Ap- centee shfill afford to the Comminsion at~ 333) ~ .~ .. ~ l~itiationa for renewal of a specific 111. all reasonable tinesh opportunity to to.I55 Aug 503, iC 27t rA c na cesehall be filied In accordance with epctL byproduct material and tile prem-
11121, Dee. 12, 1902. 1030.22. l~ees and facihiieis wherein byproduct

[Added) (b) In any case In which a licensee, materiel is used or stored.
rIs^ la-t Them I~.ty:t !2 r.tyr, pflir to (b) Each liceiste -hatil mat# ava1l0bl

a.ovicn Now pmragirmpis (d) to i(%i dded expirtion. of his existing license, hast to the Conssnle.ilon for Inspection, upon
to I S0.53 at 27 FAt. 15557. Dee. i2. 52. fl~ed an application In proper forma for reawlonrble notee. records kept by him

(ei The Commission may, upon oppIl- renewal or for a new license. such exist- pu0150501 to the reaulations in this chap-
cation by an Interested person, Issue a liig license shall niot expire until the ter,
license authtorizing the export of byprod- application for a renewal has heens 1 30.4t resls. Foich Iliensee shall
uct material to a country or destine- flainl, determined by the Commigsslon. performs, or pe~rmit the Commission to
tion listed in 1 30.75 Schedule E', or the I 30.30 Amendment of Itenense at re- perform, such tests as the Commlmlon I
export of byproduct materiiel ýn quen- qustsg of liensres. Applications for deemrs appropriate or necessary I r the
titifve or forms; not atithorizzed for export amzzendment of a license shall be filed In admin~ilstration of the regulations in this
under general license if, In the opinion accordance with 1 30.22 and shall specify part, Including tests of:
of the Commission, the proposed expoirt the respects in which tile licensee desires (R) Byprodusct material,
would not be Inimical to the common his license v) be amended rind the 'hi Faeciltles wherein byproluct ma-
defense and security, grounds for rusts amendment. terial is utý!Ized or stored.

Itit) A Person exporting byproduct Ma- 130.37 Comm~rniils cft art on appyf (c) Radilation detection anti monitor-
tonal pursuant to the general license es- rations to rencir or ame-nd. In conasider- ing instruments. and

* tablished by paragraph (di of th~is 5iC' Iog an application by a Iliensee to renew fidl Other equipmsent and devces used
tion, shall file with the Collector of Cus- or amend his licene the Comnissiton wWiIn connection with the utilizAtion or ator.
tome, or tise Postmaster. one copy, in apply the appicabie criteri~a get forths in age of bYproduct mnaterilaL
addition to those otherwise required, of Ii 30 23 and 30.24. XOerIFCAenow WD PLIVOCAT101 07 sMsexwx
the Shispper's Export Declaration, cover. 103 n~nblt flcne.N
ing each export, marked for tran~smittal 13.1Iilelblfo i-ss ' 30.51 Modci,,cation and revocation of
to the Division of Licensuing end Roguls- license Issuted or granted pursuant to the (IeIS a) The termss aind conditions
tion of the United States Atomic Enerszy recouiationt in trite part shall be trans- of each Lcrnse shall he subject to amen,,.
Commission. Wa~shington 25. DC. xIn lerred. a'ssIe-ned or in any manner dis- meno. res:s:or, or modincsouon by reason
addition in such othier informsation as pci~ enthV vir,Ltar.'y or ir.voobun- ci amnr.,ipeo" to otte act, or by reason
ma,' be.... * s2.do~ Cr 7 _4.t~y tan"............* Cý'Pors it

Export thiptnWSe Of HCte lom A Ar oe Fob- persro. unless th Comfl'scoon sha_ b' Any Lce'.oe may be revoked. vsu-
jicet o the iicenbieg au:.horiit %nd rree'.i:s' after securing full information.. lInd pended or mc'd.fled. In whole or in part.
tions ot the Departmsent of Sttoe. Iseostre tat the transfer is in accordance with for ary mattnaa falte statement In (theof a rpeecfiý o o~hra looOiienes bY I.N C-O the provwscr., of this act, and shall girs app:iestlcn or an,. s,,satcment of fact re-
missionfo incl-tion, conto d In olkismr 3 its cosent in welting. qurred undier section 182 of thte act, or
does ao. coiere .. y penccs iccým otp'
with, the iicesalne requirements =nd 1eos I30 40 Pergott pcoiteeeoin bvpooducf beesucse of cortd:*;:Cns revealed by such
nons --- -he LDnpsrtn1 'C pl-b neis,b msteiatm of% trir dctc f C! fý-ia!vi:s3 arplst.,n:or c ctalsoment o-f fact oýr any

to the e apors t of tisoih 3 its(this part. ia' Any perso n w ho on the report, record or inspection or oilier
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ATOMIC ENERGY COMMISSION RULES AND REGULATIONS
means which would warrant the Corn. standards to protect health ma may be teoted and labeled by the lanufamottireV 4mlvalon to refuse to grant a license on an established by the Commission, or who in accordance with the speciticatlleaoriginal application, or for violation of, unes such materials fr. violation of law or contained in a specifli licenae Issued to
or failure to observe any of the terma regulation ot the CommISsion, or In a him pursuant to the regulations in thisand provislons of the act or of any rule, manner other than PA disClosed in the part, are placed under a general licenseregulation or order of the Commlnsson, application therefor or approved by the pursuant to 1 30.21 (a) 4 1).

(a) E~xcept In cases of wilifulnes or Commission. (a) Statl elimination device. Do-those in which the public health. inter- kUros:TSMZ? vices designed for use as static elil-uoina
est or safety requires otherwise, no 1 30.61 Violations. An injunction or toar which contain, as a sealed sourcelicense shall be modified, suspended or other court order may be obtained pro. or sources, byproduct material consien-revoked unless, prior to thre inst utoe of hiblting any violation of any provision Inv of a total of not more than 800
sroceedlnes therefor, facts or conduct of the act or any regulation or order II- microcuries of Polonium 210 per device.which mAY warrant such action shall sued thereuder, Any person who wl- (b) Sprk oap ad elctron 9098.

have been called to the attention of the fued ter Any prson o the ac S pahk p tubes.licenso e In writing and tLe licensee shall fuwll violates any provision of the act Spark cap tubes and electronic tubeshave been accorded an opGrortrnity to or any rerulation or order isued there- which contain byproduct material con-
demonstrate or achieve compliance with under may be guilty of a crime and, upon slsting of not more than 5 microcuries
all lawful requirements. conviction, may be punished bF Ane of per tube of Cesium 137. or Nickel 03, or

130.52 Right to wifthhold or recall Imprisonment or both. as provided by Krypton 66 gas, or not more than one
microcurle per tube of Cobalt 60,

byproduct material. The Commission law. (ci Lipgh meter. Device designedmay withhold, recall or order the with. L for use In measuring or determining light
holding or recall of byproduct material I30.11 Schedule A. The followisg intensity which cnttn, as a a•t ledfrom any licennee who Is not equipped to devices and equipment Incorporating by- source ,r sources, byproduct matertalobserve or falls to observe such safety product material, when manufactured, consisting of a total of not more than

0
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PART 30-LICENSING OF BYPRODUCT MATERIAL

200 mtlcrocur~i'i' of Strontiumn 90 per lAmnended I
device. C~oiqpuf: ccrrection u of ~ sao Ff W "UIliu

(d)llotsi ticerntiug tube. noticesi do- cium iouulum 131 to Monet l37: end the Ijd
a eldr~ flor ionvimition of air which con- noeste portion of table folilwirig 'Zinc 06- V.ti','li I lqi
will, as a oled ecurco or courecen, wo de t -It 7500. Oct. a. ION4. Ol~h iA.4 '

bypro'uout nsatcuizll coninIFting oftia total Mali: 'Me reporting Anto lcord-keeplog li Olf

of not snorei thian 800 mnolcrocueies of requirements contaeled herein have teeneI
PolonI'ium 210 pier device or of a total of alipfrocod by Olin Surestu of tbe Slull,,t In ----

not m (ze tho 50 M1ll1curle's of Hydrogen IIIlicorunce With The Federalfti eport. Apt of ,.~ .-..-.... i' . I/0
3 trltilumir poe`c device. 19,12, , I A '.

iAnwndedl 1I30.73 Schedule C. Ii ' ,
30.5! p. a" IV. K 41 x'r

CitIisr.: I3.7 0chodule A (a) throtllth .........ii i~s
Ft Oc" t 2F t. F1719 Oct

I Ii t. 11s1. m

1 30.12 Schedule B. 7%te following "'f0 - Iit il-
qiiiintIties of byprod~uct niattrlal aer I'l f(IIII F9il l--i i i', i oll ' il-

Ia) 121.- - . iluli -lh,1 (44, .. hi, i' 1r

y , i t I/O ursi.'? . It-wilo ... . .

SCIN I X" I .o1 '. i ... .. . ./:' 14 ll' Fj1 ..... "C .. ..... r'.

' ~ :11o l II', ,,.i. .i ....... i-11 ......s II . 5 h/is-,

11F IF "I'

1"uiihi, il0 s . iil . 0 ... '. . r ........ f .. . . . /' ri~i-n I:.. 'tI'i I.... 1

1'sr-,,t 4 '',4~. .. O i ~''5-'T~i-,I'lu is Tel~ ' n
1

'-
Imps0 itai) - - 0 li it~0, S-..Si'T

a f,...itoi'T~ I V/9 ....'...

fiuiiuisi Is4 i.l.. .... . I Iu '1" 4..u i I f"I/'s
il~oiii. Iilt 711 fil 1.1-i. It i7i1 ,.i'

l'ili'ii..... 'I. Il, ..... T. FF 1'?-,a

gO.... 71" tIf .I..................0-- -- -- --- -- il Ii '.....

t:l:sri-c 'it .I..........IcC
Fit Ii Si, . . - 5. . . .... I1 .... . . 5t1- ... i....

o~rkif.i 131.1 . . .IN I" .~ .~I. . -t ...

It'Idiu.l'. i t'd it MVl.-if 10 IQ .!.i' I....... V-
Mi :Vi nM-.. ... I.. . M X0 Ill .;1 1.t ..- Id,'I - .::*.

10~'m X.:M I- - ---
IbosI-Ouci. Uli .2 10 i; I.kto.... I, Y t 'W V ....

p,.oslif ... .. .. 'io nil 0 1.~ t 11'-''. I u iu. cris -i . . I
'?Ts"s.4 t -i in ': .' IF" 1) 1 t

.....ii-'~u Ii lri tiI ", "5.. I. I f...../fIA ..
i''Melt, i. II.V

rl -i' .ý`i-: 51 3-0 1 ,, IV) ... . .'

103 -.. iný
12~u c t i W I 7 '- -I - j iI l . .u i .. .. "Ft t s IF - . . . . .

1 ; -h V.

i I..INS ....... KIY I- .
W~rrI~~ti' c
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A l ai a, S C i~ ' C u b. mi h U~,P ~ ed area .2 V iet m am , W 'rth X . et.4

liong~ima; the Pf"Ainces 0A TL~nx-j vr~o-.ud le*vetBrarore;wit 
pb;"

kong; b 'ni. 1 let; the :,,rzner' iw:;-.
tnfg Lýnl-d Territory, tho P-ent P,,.t lfur~g.agy, 

A4Arthur Zja~ai Iix-e Area and Lfr.j Latvia. ~a~c: '5apa t2 R 25
Inc~fle Llhu.~z Dec. ~f 12. 27 232.7
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